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Shock-induced reactions have no place in aviation. 


Air Forces invest in Air Trainers Link simulators 
| to provide the practice and training necessary for 
i safe, reliable operation. 


Executives appreciate the economies made 
Bpibie by the use of high-fidelity simulators for the 


AIR TRAINERS LINK LIMITED 


GHAMSHIRE ENGLAND 
Telegrams: “Trainair’’ AYLESBURY 


AYLESBUR 
Telephone: AYLESBURY 


Second class postage paid at New York, N.Y. 


Bug. The “head” is a hollow \ 
retreat. Litle known about the ecology of 
Airlingsy 
j 
tial instrument rating and proficiency checks. 
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Palmer 
Parmatic 
filters 


SPECIALLY DESIGNED FOR AIRCRAFT 


The technically advanced filter 


. .. technically advanced because it enables you to choose the 
best filter medium for the job, including stainless steel mesh 
with its high-permeability advantages for appropriate 
applications. This unfettered choice of media is backed by 
high performance/weight-and-volume ratio, minimum 
pressure drop, easy maintenance, and all the other aircraft 
filtration requirements that creative engineering has put into 
Palmer Parmatic Filters. Palmer Parmatic is more than a 
technically advanced filter, it is a filtration service. 


Palmer Aero Products Ltd st. LONDON 
AERO PRODUCTS DIVISION -. BTR INDUSTRIES LIMITED 
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The 
V ersatile 
‘Prospector’ 


| 
| 
| 
5 LANCASHIRE AIRCRAFT COMPANY LIMITED 
2 Samlesbury Airfield, near Blackburn, Lancashire 
‘3 Telephone: BLACKBURN 44668 Cables: PERAIR BLACKBURN 
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| 
A\ thorough-bred work horse 


in operation throughout the world 


Passenger Carryin 

Six seats, including the pilot, with"ample luggage space. 
Freighting 

Cargo space of 185 cubic feet with low-loading platform 
and large rear-loading door. 

Top Dressing 

Spraying, dusting and seeding; over 2,000 Ib. useful load. 
Supply Dropping 

In mountiinous country or flooded areas. 
Communications 

Short landing and_take-off for confined areas. 
Photography 

Provision for vertical and oblique camera work. 
Geophysical Survey 

Cargo compartment suitable for installation of special 
equipment. 


THE ‘PROSPECTOR’ IS IN FULL PRODUCTION 
AND EARLY DELIVERIES CAN BE GIVEN. 
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PIPER COMANCHE 


VIGORS AVIATION LIMITED take 
pleasure in inviting all those interested 


in private and executive flying to inspect We welcome requests for 


the complete PIPER line at Kidlington demonstration flights either 
Airport, Oxford at Oxford or any other 
aerodrome. Write to: 


PIPER APACHE VIGORS AVIATION LIMITED 


(Sole Piper Distributor for U.K.) 


KIDLINGTON AIRPORT 
PIPER COMANCHE OXFORD 


(4 people, 800 miles, 180 m.p.h.) Tel.: KIDLINGTON 3059 


(5 people, 1,000 miles, 170 m.p.h.) 


PIPER TRI-PACER 


(4 people, 600 miles, 130 m.p.h.) 


PIPER SUPER CUB 


(The ideal communication aircraft and trainer) 


PIPER PAWNEE 


(The brand new agricultural aircraft) 


PIPER PAWNEE 


j 
/ 
if 
‘eum 


THE AEROPLANE 
ond ASTRONAUTICS 


; TRADE ENQUIRIES ONLY 

: CARR FASTENER CO. LTD. 

4 STAPLEFORD, NOTTINGHAM, Sandiacre 3085 
Lonavs, Ut. Portinnd street, W.1 LANgham 5253-4-5 


Manchester: Newton “treet, Manchester. 1 Central 4057 
Birmingham: *\thi!i House, 2235 Coventry Road, Rirminghem, 26 Sheidon 5208/9 
Glasgow: 13 Queens Gtrest, Glasgow, C.l CITy 3202 


0.19 


SEPTEMBER 18, 1959 


MOLLART 


UNIVERSAL JOINTS 


are used in the Flap Drive mechanism on the 
Vickers Vanguard and the Argosy 


A whole range of ME standard joints are available, made 
from high-tensile steel or light alloy. 


RMA VANGU ABD} 


THE MOLLART ENGINEERING CO. LTD. 
KINGSTON BY PASS - SURBITON - SURREY 
Tel.: Elmbridge 0033-7. Grams: Precision, Surbiton 
Approved Air Ministry Gauge Test House under Authority No. 89755 of 1931 
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Now Fairey have produced a fully-integrated 


power control that accepts simultaneously all 
demands of auto-control and the mechanical 
demands of the pilot. 

Backed by Fairey’s ten years of production of 
orthodox power controls —a total of more than 
16,000 units — this new integrated servo loop 
has been developed and proved against a back- 


ground of unrivalled experience in the field of 


aircraft power controls. 
a Oo i> it The special capabilities of Fairey’s Hydraulic 
S Division, combined with the Group’s wide 


experience in the power control and guided 


weapon fields, have enabled the development of 


this new control to be carried through by a 


single design authority. 


FAIREY AVIATION LTD. (HYDRAULICS DIVISION) HAYES - MIDDLESEX 
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THE STR.12F 1S THE LATEST VERSION OF THE 
WELL-KNOWN STR.12 SERIES OF V.H.F. AIRBORNE 
EQUIPMENTS AT PRESENT IN USE BY SOME 30 
OF THE WORLD’S AIRLINES 


50 KC/S CHANNEL SPACING 
PROVIDES FOR DOUBLE CHANNEL SIMPLEX 


(DCS) OR SINGLE CHANNEL SIMPLEX 
(SCS) OPERATION 


NO ROTARY CONVERTER 
FULLY TRANSISTORISED POWER 
UNIT INCORPORATED 


TX/IRX and Power!Mod, Units 


A.C. BLOWER MOTORS, SUPPLIED 
FROM TRANSISTORISED POWER 
ONIT, USED IN BOTH THE 
TRANSMITTER/RECEIVER AND 
POWER/MODULATOR UNITS 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


Control Unit 


SPECIAL 
SYSTEMS 
GROUP 


RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.!! 
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@ ‘ONE-MAN’ OPERATED MOTORISED OVERWING 
HYDRANT DISPENSER with fully automatic hose 
wind in and out, combined with hydro-pneumatic 
ladder. Developed for and in conjunction with THE 
SHELL INTERNATIONAL PETROLEUM COMPANY 
LIMITED. 


@ MOTORISED UNDERWING PRESSURE HYDRANT 
DISPENSER for flow of 600 gallons per minute, 
meeting the latest Jet requirements. 


MOBILE HOSE ELEVATOR — 


(Developed for and in conjunction with THE 
SHELL INTERNATIONAL PETROLEUM 
COMPANY LIMITED). 


MICROFILTERS 
COARSE FILTERS . 
AIR ELIMINATORS 

WATER SEPARATORS 

HYDRANT EQUIPMENT a 
COUPLINGS, ETC.... 


One-Man Hydrant Dispenser 


RELLUMIT ‘FIPOCA’ FILTER 


offering a guaranteed calibrated filtration covering 
the range of micro-filtration from one micron to 
the coarser filtration up to one-thousand microns. 
Suitable for all fuels, chemicals, air, etc... . 


NON THROW-AWAY TYPE ELEMENTS with indefinite 
life. No further spares required. 


MAINTENANCE COSTS REDUCED TO A MINIMUM. 


German 
France Italy Belgium Argentina 
Rellumit Rellumit sede Roma “SCAPI” Beuret 
La Garenne-Colombes Rome Vilvorde Buenos-Aires 


Frankfurt-Main 


Denmark Portugal Australia 

A/S A.P. Betved, Spain Sweden Tecomaque. The National 
16 Norreveldgade, Rellumit Delegacion Espana Belos Rua da Socieda Farmaceutica Valve & Engineering Co. Pry. Led. 
Copenhagen K Madrid Stockholm 40-1 °F, Lisbon 27 Mantén Road, Huntingdale, 


Oakleigh, Victoria 


RELLOMIT (London) LID., chandos House, Palmer Street, LONDON, S.W.I. Tel : ABBEY 3304 
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Seventy-two 707s rolled out for eight airlines 


Seventy-two Boeing 707 jetliners, bearing the colours of 
eight famous airlines have rolled out of Boeing’s Renton, 
Washington, plant. Nearly 57 have been delivered. In 
all, 197 Boeing 707s and 720s have been ordered by 16 
airlines and by MATS. 

Already, 707s are in scheduled service by Pan Ameri- 
can, American, T.W.A., Continental and Qantas airlines. 
Soon B.O.A.C, will begin 707 operations. Before the end 
of this year deliveries will be made to Braniff, Air France 
and Sabena. 

707s are also in production for Air India, Cubana, 
Lufthansa, South African Airways and Varig. In addition, 


720s are on order for American, United and_ Irish 
airlines. 

Since going into service last October, the 707 has 
attracted the highest load-factors of any airliner in avia- 
tion history. These range from 90 to 95% and indicate 
the unparalleled profit potential of Boeing jetliners. 

Currently, 707s are carrying more than 7,800 passen- 
gers a day. Already more than half a million air travellers 
have flown aboard the 707. 

Boeing jetliners now in scheduled service are demon- 
strating tremendous earning power, extremely high 
initial utilization and unprecedented public acceptance. 
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COSSOR 


Radar 


The C.R.D. 23 ATC Radar Display 
System. An advanced equipment 
with full interscan facilities for 
the P.P.1 presentation of air 
traffic control information. 


Gee Mk 111 Airborne Navigational 
Equipment. The airborne 
component of a highly accurate 
pulse-operated hyperbolic 
navigation system. 


The CR 
787 S-Band 

| Airfield Control 
| Radar. A medium 
| range static or 
mobile primary 
radar with M.T.1I. 
and circular 
| polarisation 


Secondary Surveillance Radar 

Interrogator-Responsor. {he 

yround equipment of the secondary 

radar system for Atr Traffic 
Control. 


The ATC Airborne Sé 
Transponder SSR.1251. Designed 

to meet 1.C.A.O. and ARINC 
including those for s 
suppression 


The Windfinding Radar Type 353. 
A high-performance search and 
tracking radar for the determination 
of wind velocities. 


Cossor Strip Transmission Lines. 
A revolutionary advance in 
microwave engineering. 


The Radar Company of the Cossor Group 


THE PINNACLES, ELIZABETH WAY, HARLOW, ESSEX 
Tel: Harlow 26862 Telegrams & Cables : Cossor, Harlow 


Quartz Delay Lines providing 
delays of 3 to 2500 4s. At 20 Mc/s 
centre frequency, the bandwidth 
is 44 Mc/s. 


CR79a 
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Here’s proof of 


Firestone Long-wearing toughness / 


The fast-landing Hawker Hunter jet fighter demands \ 
a tyre of maximum strength and durability. The 
long-wearing toughness of Firestone Aircraft tyres is 


proved by the fact that they are used on the most modern 
aircraft of the R.A.F. and many other Air Forces. 


Fewer and wider ribs for longer wear, 
New tread rubber of increased efficiency for longer wear. 
Sized to permit increased clearance in wheel nacelles. 


Safety-tensioned, Gum-dipped nylon cords and improved 
body stock give longer tyre body life. 


Firestone 


For long-wearing aircraft tyres —Choose from the Firestone range 


FIRESTONE TYRE & RUBBER COMPANY L@D., GREAT WEST ROAD, BRENTFORD, MIDDX. A.I.D., A.R.B. & C.A.A. APPROVED 
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Sir W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
BRISTOL SIDDELEY ENGINES LTD. 

BRISTOL AIRCRAFT LTD. 

BRISTOL AIRCRAFT LTD. (Weston Works) 

HAWKER AIRCRAFT LTD. 


THE ABBEY PANEL & SHEET METAL CO. LTD. 


BAYTON ROAD - EXHALL - NR. COVENTRY - TEL: BEDWORTH 207! PBX. 
A.LD. A.R.B. and C.LA. Approved. 
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developments ight eq uipment 


HIGH PRESSURE REDUCING VALVES 
Even when the pressure ratio 

is high, Hymatic reducing valves 

still maintain a close pressure control 
over a wide range of flows. This 

makes possible the use of high 

storage pressures giving a saving of 
space and weight. Applications are 
pressurisation and purging of fuelsystems, 
cooling air supply to, and pressurising 
of, electronic equipment. The Hymatic 
valve PS.64 is an example. It reduces 
inlet pressures between 150 and 4500 
p.S.i. to O-§ p.s.i. and precisely controls 
the outlet to within + 0-1 p.s.i. with 
varying flows upwards of 90 c.f.m. 


Hymatic, as leading 

engineers in the Aircraft 
equipment field, have 

been responsible for the design 
and precision manufacturing of 
many products, including: 


Non-return valves 

Pressure maintaining valves 
Stop valves 

Ventilated suit system equipment 
Sequence valves 

Hot air reducing valves THE HYMATIC ENGINEERING 


Test rigs 
. ‘ MPANY LIMIT 
High flow reducing valves ; EO 
REDDITCH - WORCESTERSHIRE 
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In addition to the many scheduled and contract air services carried out within 
the AIRWORK group, under its own nathe and those of associated companies, 
AIRWORK also runs a complete Technical organisation, which covers every 
aspect of aircraft engineering. This is Airwork Services Limited, a sister company. 
Other associate companies of AIRWORK are Transair, operating Viscount 
services over a large European network, carrying troops to the Mediterranean 
and freight and mail throughout Europe; Air Charter, who operate the Channel 
Air Bridge to the Continent and other world wide services; and Morton and 
Olley Air Services. AIRWORK, in fact, is Britain’s largest privately-owned 


airline combine. 


Airwork is everywhere! 


The AIRWORK Group of Companies, 35 Piccadilly, London, W 1. 
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HIGH PRESSURE REDUCING VALVES 
Even when the pressure ratio 

is high, Hymatic reducing valves 

still maintain a close pressure control 
over a wide range of flows. This 

makes possible the use of high 

storage pressures giving a saving of 
space and weight. Applications are 
pressurisation and purging of fuel systems, 
cooling air supply to, and pressurising 
of, electronic equipment. The Hymatic 
valve PS.64 is an example. It reduces 
inlet pressures between 150 and 4500 
p-s.i. to 0-5 p.s.i. and precisely controls 
the outlet to within + 0-1 p.s.i. with 
varying flows upwards of 90 c.f.m. 


Hymatic, as leading 

engineers in the Aircraft 
equipment field, have 

been responsible for the design 


and precision manufacturing of ‘eae by A YMma the C 


many products, including: 


Non-return valves 

Pressure maintaining valves 
Stop valves 

Ventilated suit system equipment 
Sequence valves 

Hot air reducing valves THE HYMATIC ENGINEERING 


Test rigs 
oh fl heck MP Y LIM 
High 4 ng val co ANY L ITED 


REDDITCH - WORCESTERSHIRE 
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In addition to the many scheduled and contract air services carried out within 
the AIRWORK group, under its own nate and those of associated companies, 
AIRWORK also runs a complete Technical organisation, which covers every 
aspect of aircraft engineering. This is Airwork Services Limited, a sister company. 
Other associate companies of AIRWORK are Transair, operating Viscount 
services over a large European network, carrying troops to the Mediterranean 
and freight and mail throughout Europe; Air Charter, who operate the Channel 
Air Bridge to the Continent and other world wide services; and Morton and 
Olley Air Services. AIRWORK, in fact, is Britain’s largest privately-owned 


airline combine. 


Airwork is everywhere! 


The AIRWORK Group of Companies, 35 Piccadilly, London, W 1. 
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Purpose-built for every airborne purpose 


Honeywell Micro Switches 


Catalogue Listing 48 Series 

Hermetically sealed ‘HS’ switches 

are capable of long trouble-free life . . . 
perform vital touch-down duties... 
withstand the most stringent 
operation and climatic conditions. 


Catalogue Listing 116%1-T 
Subminiature switches 

have a mechanical life of 

one million operations. 
Dimensions: 25/32” x 31/64" x }". 


Catalogue Listing 18E1 

Sealed subminiature ‘SE’ switches 

are ideal for the many aircraft 
applications requiring completely 
sealed switching elements and 
trouble-free operation ina 
temperature range of —65° to 180°F. 


Catalogue Listing 1EN1-6 

Completely sealed ‘EN’ switches 

are immune from changes in atmospheric 
conditions. The actuator mechanism 
operates through a seal that prevents 
entry of dust, moisture, or air into the 
switching chamber. The switch 

was designed to resist “icing 


Catalogue Listing ‘4TU' Series 

‘TL’ toggle switches 

are designed for use when dependable 
and long-lasting toggle operation 

is required. Effective sealing, 
integral terminals, and a high impact 
plastic case are among the attractive 
features of this range. 


Catalogue Listing 24T1 

High temperature basic switches 

will operate satisfactorily ina 
temperature range of —50° to +1,000°F. 
The switches were designed for use on 
jet aircraft, on or near the afterburner. 


Catalogue Listing 18%1-T 

This sub-subminiature switch 

weighs only 1/28 oz. and measures 

only }" x 2/10" x 4" yet it has an 
electrical capacity of 5 amps at 250V A.C. 


Viscount, Vanguard, Comet IV, 
NA.39—Honeywell micro switches 
are serving in the best of 

modern aeroplanes, and in other 
airborne vehicles. The switches 
illustrated here have been drawn 
from some of the many wide 


ranges at your disposal. 


Honeywell 
Fist Miow Qwitthes 


WRITE OR SEND THE COUPON TODAY 
to Honeywell Controls Limited, 
Ruislip Road East, Greenford, 
Middlesex. WAXLOW 2333. 


! Please send information on items 
ticked: 

Hermetically sealed ‘HS’ switches 
Subminiature switches 

Sealed subminiature ‘SE’ switches 
Completely sealed ‘EN’ switches 
‘TL’ toggle switches 

High temperature basic switches 
Sub-subminiature switches 


NAME............. 


COMPANY 


POSITION 


Expert engineering service available 
from ten offices in the United Kingdom 
and from offices in principal towns 
and cities throughout the world. 
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POWER CONTROLS 


Rotary control valves incorporated in Boulton Paul powered 
flying control units ensure sensitivity and accurate response 
when operating in manual control or under autostabilizer 
and auto-pilot authority. Duplication of the NA.39 rudder 
unit shown in the illustration 1s achieved by using a tandem 
ram operated by separate hydraulic supplies to the two sides. 


BOULTON PAUL AIRCRAFT LTD. 
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are now specified for the 


In this aircraft, described as the 
ultimate in subsonic speed combined with the best 
possible operating economy, the entire 
electrical generating capacity is dependent 
upon its constant speed drives, so 
that reliability and a long life between 
overhauls are of vital importance. 
Designed specifically for civil 
aircraft duties, HOBSON Constant Speed Alternator 
Drives achieve these essential qualities 
by their novel construction permitting the use of a 
transmission oil pressure of only 500 p.s.i. 
In addition, a unique pump off-loading system reduces the 
pump transmission pressure 
to 50 p.s.i. when the aircraft is cruising. 


The outstanding advantages 
inherent in this ingenious design 
further exemplify the Company’s 
aim in keeping pace 
with progress. 


SEPTEMBER 18, 1959 


HOBSON CONSTANT SPEED ALTERNATOR DRIVES 


AIRCO D.H.121 JET AIRLINER 


LIMITED FORDHOUSES WOLVERHAMPTON 
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BY APPOINTMENT TO 
Suppliers of Fire Extinguishers The Pyrene Company Limited 


COMPLETE FIRE SAFETY 


throughout aircraft... 


air 


RE EXTINGUISHER 


This cut-away drawing indicates bow the combination of four 
distinct methods of “pynenn’” fire detection and fire extinction 
can make a modern aircraft safe from fire. 


Constant study and research in this sphere of 
fire safety has produced interesting developments 
in the design and manufacture of fire-detecting 
and fire extinguishing systems for all types of 
aircraft as well as a wide range of crash tenders, 
other types of fire-fighting vehicles, and equip- 


ment to meet all airfield fire dangers. 


The “Pyrene” Mark VI Crash Tender (illustrated above), 
built on an Alvis chassis with Rolls-Royce engine, was on 


The full s of the Cor 
resources of the Pyrene Company are constantly operational duty throughout the Farnborough Air Display. 


4 engaged in the all-important task of providing complete 

e fire protection for Aircraft and Airfields. If you were unable 
to discuss latest developments with us at Farnborough, 
please write and ask for a Representative to call. 


THE PYRENE COMPANY LTD a 
9 GROSVENOR GARDENS - LONDON S.W.1 
Telephone Victoria 3401 
Head Office C Works BRENTFORD + MIDDLESEX 


Canadian Plant TORONTO Australian Plant MELBOURNE 


FIRE SAFETY 
EQUIPMENT 


An investment in peace of mind 


a 
: 
‘ 
s 
| 
4 


SEPTEMBER 18, 1959 19 THE AEROPLANE 
and ASTRONAUTICS 


DIMMER RESISTOR 


and than equivalant typas 


* Only 1%" square. NO. OF .04A PROJECTION 
RESISTANCE NO. OF FILAMENTS FOR BEHIND PART 
* Standard range control from 2 to 50 IN OHMS SECTIONS gym tees is eer NO. 
Thorn 28 voit, 1 watt, Miniature P. Lamps. 
600 1 2 1.175 80/10/0946 
%* Maximum temperature rise of 30° c. 300 1 3—5 1.175 80/10/0938 
building up to ambient temperature of 70° c. 150 1 6— 10 1.175 80/10/0940 
100 1 11 — 16 1.175 80/10/0941 
Positive off position. Flame proof. 13 2 17-23 1.575 80/10/0926 
50 2 24— 31 1.575 80/10/0935 
Primarily designed for use with Thorn Plasteck and also Pillar 33 3 32 — 50 2.075 80/10/0942 
and Bridge lighting systems, this miniature resistor is widely 2 x 600 2 2x2 1.575 80/10/0949 
employed in all fields of controlled lighting systems for cock- 2 x 300 2 2x3—S5 1.575 80/16/0947 
pit and console panels and for telecommunication equipment. 2 x 150 2 2 x6—10 1.575 80/10/0936 
Construction allows for wide variation in the assembly of the 2 x 100 2 2 x 11—16 1.575 80/10/0937 
resistor elements to suit many applications. Standard fixing is 2x75 4 2 x 17—23 2.475 80/10/0943 
by screwed bush and locating peg. The Dimmer is operated 2 x 50 4 2 x 24—31 2.475 80/10/0944 
by a quarter inch dia. spindle. 2 x 33 6 2 x 32—50 3.375 80/10/0945 


Enquiries to 
Aircraft Components & Connector Division, Thorn Electrical Industries Ltd., Great Cambridge Rd.. Enfield, Middx. Tel: Enfield 5353 
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altiora petimus 


which translated means 


“we aim at higher things”’ 


Within our policy of continual 

research we think in terms of space travel, 
missiles and rockets—in fact, the 
inevitable pathway to the planets. 


In such vessels, every component is 

vital and there is no such thing as a ‘good’ 
product—it has to be ‘perfect’, 
faultless and infallible—such is our 
policy today and tomorrow. 


§=HOSE & DETACHABLE 
er cole U Ip RE-USABLE FITTINGS 


Please send for further details and a copy of our latest 
catalogue, giving a wealth of information on flexible piping. 


SUPER OIL SEALS AND GASKETS LTD. 
FACTORY CENTRE BIRMINGHAM 30. 
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FERRANTI 


Gyroscopes, Transistorised Gontrol Units 
and Static Electrical Equipment 


Included in the range of aircraft equipment which Ferranti are now able 
to offer are gyroscopes, transistorised static inverters, voltage regulators 
and transformer rectifier units. The main features of these equipments are 
their high reliability and efficiency, coupled with light-weight and small 
space demands. They are fully supported by a highly organised and 


efficient service. 


For full information write to :- 
FERRANT! LTD - AIRCRAFT EQUIPMENT DEPT * MOSTON *- MANCHESTER 10 Telephone: FAlisworth 2071 


or Westwick * Bracknell * Berkshire Telephone: Bracknell 1211 


; an \e i 
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FERRANT! 
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Wilson Sons (London) Ltd 


114 Nightingale Road London N.22 


FIRST CLASS 


4 


STOCKS 


are always immediately available at our 
warehouse, where we carry an extensive 
range of sheets, strips, bars, tubes, angles and 
extruded sections in aluminium and alum- 
inium alloy. We are approved stockists of 
materials conforming to AID, ARB, 1A and 
IFV specifications, as well as commercial 
grades. Our reputation for helpfulness is 
based on speedy and efficient service at all 
times to all parts of the country. 


For aluminium ring 


BOWES PARK 8431 
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FIRST THE 
FUEL LINE 


AVERY HARDOLL—A.W.E. COUPLINGS 


These compact units, 
manufactured under licence 


by Armstrong Whitworth a 
Equipment, are available in 
a range of standard sizes 
for aircraft and guided 
missile fuel systems. 
Simplicity of design 

gives low pressure loss 

and ensures long life with 
minimum maintenance. 


ARMSTRONG WHITWORTH EQUIPMENT Hucclecote, Gloucester. Tel: Gloucester 67011 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
MEMBER OF HAWKER SIDDELEY AVIATION 


4 
7 
: 
‘ 4 


THE AEROPLANE 24 SEPTEMBER 18, 1959 
and ASTRONAUT: 


ICS 


LOOK FORWARD TO 


ROTODYNE 
TRAVEL 


vertical 
take-off 


airliner 


CITY CENTRE TO CITY CENTRE 


FAIREY AVIATION LIMITED: HAYES- MIDDLESEX (A subsidiary of The Fairey Company Limited) 


> 
333° 
4 
weak 
— , 
4 
q 
t | 
firs | 
’ 
| 
4 
4 


ASTRONAUTICS 


VOLUME 97 NUMBER 2500 SEPTEMBER 18, 1959 


Editor - - - - THURSTAN JAMES 
Deputy Editor - ~ F. T. MEACOCK 


Founder Editor (1911-1939) C. G. Grey 


Proprietors : TEMPLE PRESS LIMITED 
Chairman and Managing Director : 
ROLAND E. DANGERFIELD 


Editorial, Advertisement and Publishing Offices: 
BOWLING GREEN LANE, LONDON, E.C.1. 


Telephone ; TERminus 3636 
Telegrams Pressimus London Telex” 
Telex ; 23839 


Annual Subscription Rate : United Kingdom £4 15 0 
Overseas £5. Canada and U.S.A. $15.00 


© Temple Press Limited, 1959. The proprietors will 
consider any written re_uests to reproduce articles 
and illustrations appearing in this journal. Comment 


and brief extracts wi.ich acknowledge The Aeroplane 
and Astronautics are permissible. 


Holing Out In One 


No single event in the known history of mankind can have so 
effectively preceded the arrival of one potentate calling on another 
potentate as has the successful moon shot of the Russians. No doubt 
men of science will wish to check and recheck before the Russian 
claim of a direct hit is accepted, but even at the first mews the 
information available is sufficiently impressive. 

The Russian achievement makes manifest what the experts have 
long accepted, namely the enormous size and thrust of the Russian 
launching rockets. The precision of their latest shooting shows how 
effective are both the means of guidance and the means of com- 
munication to instruct the guidance. 

Our rulers should be very humble when they realize that under 
the puny allocations made to rocket development in this country 
our best rocket flight so far out into space is around 500 miles. 
It is lamentable to think that our rocket enthusiasts were publishing 
learned papers about the possibility of such achievement before the 
War. Our authorities would not even let them experiment with live 
firings and used an obsolete explosives act to stop them. 


A Return to First Beginnings 


In the beginning was an R.A.F. Pageant and to this the Londoners 
thronged in their scores of thousands. Its fame spread and as the 
spectacle became established with the years, visitors came increasingly 
from overseas to inspect the aeroplanes in the New Type Park. These 
visitors were frequently so impressed by what they saw that they set 
themselves to buy similar equipment. Moreover, not only did they 
want the aeroplanes but what went into them. 

So the time came that after the R.A.F. Display guests were invited 
to mspect new aeroplanes and equipment which the Air Ministry 
authorities permitted the aircraft constructors to set out on show. In 
consequence of the ending of the R.A.F. Displays other arrangements 
were made and other aerodromes used until the present arrangement 
at Farnborough came into such successful being. 

Now the new aeroplanes are getting thinner on the ground and in 
consequence the superb flying teams of the R.A.F. and Navy are 
playing more important parts. In parallel the makers of equipment 
press increasingly for exhibition space and as a result more stands 
than ever before have been booked this year. In such circumstances 
the original formula looks like having a new lease of life. 

Indeed, as Sir Aubrey Burke was at pains to point out at the 
conclusion of the Farnborough Show, the attendance of 250,000 
people during the three public days, demonstrated how effectively 
this display can show the efficiency of the equipment provided to the 
Services, and the inimitable manner in which such equipment is 
handled. 


Agriculture and the Air 


One thing that seems certain about the future of the human race is 
the steady increase in the rate at which the human race increases itself. 
Put simply, there is a startling increase in the number of mouths that 
have to be filled month by month. 

In consequence, far-sighted people are working all the time to 
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increase the amount of food suitable for human 


consumption and also to increase the area of the land 
suitable for cultivation. For many years now the aero- 
plane has been helping the farmer and the agriculturist 
and the forestry people. 

Many people are aware of what has been done in New 
Zealand to improve grazing on poor mountain pasture. 
Not so many know about the help crop-spraying aircraft 
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have been providing for British farmers here at home. 

During this week an international conference on Agri- 
cultural Aviation has been going on at Cranfield. Today 
Friday, September 18, there is to be a demonstration of 
agricultural aircraft. In this issue will be found a special 
supplement outlining the exhibits and cataloguing the 
specialized aeroplanes internationally produced to help the 
World grow more food. 


Matters of Moment 


Commonwealth Co-operation 


Biya - last week by Mr. G. R. McGregor, president 
of Trans-Canada Air Lines, suggested that we are getting 
a little nearer to the ideal of the co-ordination of Common- 
wealth air transport effort. Clearly the government—or, at 
least, that government at present in power—and the M.T.C.A. 
are very much in favour of maximum co-operation amongst 
the various countries concerned, but no one seriously imagines 
that an overall pooling of services, traffic and fleets will be 
possible, or even necessarily desirable, for a long time to come. 

Mr. McGregor, speaking at a Canadian Chamber of Com- 
merce luncheon in London, admitted that conversations have 
taken place between Commonwealth member airlines “ with a 
view to realizing at least some of the economies which are to 
be had from closer collaboration. “Talks of this kind,” he 
continued, “ have been held between B.O.A.C. and T.C.A. with 
respect to the North Atlantic route, and it seems safe to say 
that, subject to the working out of a mutually satisfactory 
agreement between the two companies, one variation or another 
of pooling will be implemented. If it does nothing else, this 
should avoid the obvious extravagance of the operation by 
both companies of capacity greatly in excess of that required.” 

Earlier in his speech, however, referring to talk of an 
equivalent of Europe’s Air Union among the international 
airlines of the Commonwealth, he said that he would doubt 
whether anything along these lines “ could be achieved either 
quickly or easily.” 

Earlier in the week—no doubt in an effort to reduce the 
amount of over-optimistic guesswork—Senator Shane Paltridge, 
the Australian Minister for Civil Aviation, had said that he 
was not anxious for Australia to join any proposed Common- 
wealth airline. His reported comment—that “if it became a 
serious proposition, Australia would have to consider the effect 
its participation in such an airline might have upon relation- 
ship with other countries with whom it has bilateral air agree- 
ments "—illustrates something of the complications involved 


in any plan of complete co-ordination. Although Senator 
Paltridge thought it was unlikely that Australia would “ wish 
its airline to lose its identity or its freedom to choose its own 
aircraft and equipment,” he added that Australia would 
welcome any Commonwealth partnerships which offered the 
prospect of mutual commercial advantage. 

Meanwhile one of the routine periodic discussions between 
the U.K. and Indian civil aviation authorities ended on 
September 9 and talks will be reopened during November and 
January, 1960. In the words of the M.T.C.A. statement, the 
recent talks “took place against the background that the air- 
lines will be meeting again during November to consider 
possible pooling arrangements.” 

So, although there is no question yet of any kind of 
Commonwealth union—which, as one newspaper put it, might 
“snap its fingers at IATA” and “force a World-wide cut in 
fares”—much more than a start in the effort towards 
rationalization has been made in two very important quarters. 


H.A.G.B. Holds its Last Function 


‘OR the last time the Helicopter Association of Great Britain 
held an annual dinner. This took place in London on 
September 10 and was extremely well attended. In spite of 
the coming dissolution of this pioneering body an air of 
cheerfulness was widespread. As the chief guest, Mr. Peter 
Masefield, the president of the Royal Aeronautical Society, said 
in the course of one of the wittiest speeches in a career of 
brilliant public speaking this might be because they had come 
together to celebrate a marriage between the Association, 
likened by him to the bride, and the Royal Aeronautical 
Society. 

He made it clear that though that occasion might be the last 
of a series, it was the firm intention of all concerned that 
future dinners should be held so that those enthusiastic in 
the art should be able to talk together. In fact he foreshadowed 
a return to the earlier days of this annual occasion before the 
tendency to make a business function of it had become 
paramount. 

The president of the Society, Mr. N. E. Rowe, was the 
other main speaker. Unfortunately, pressure on our space must 
curtail this first account of the proceedings. 


VERTICAL RISERS.— 
Fairey’s Rotodyne 
VTOL airliner flies 
at Farnborough—with 
the Saunders-Roe 
Hovercraft air - cushion 
transport below it. 
Note the ailerons on 
the Rotodyne’s wing 
which now has a 
decreased incidence to 
improve the aircraft's 
handling characteristics. 


Photograph copyright The 
Aeroplane and Astronautics ™ 
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Low-speed Supersonics 


LTHOUGH Handley Page did not feature as a contender 
for supersonic-transport orders in S.B.A.C. Show news 
reports, it is in fact understood that the company is building 
a piloted scale model of a supersonic-airliner configuration. 
It is believed to be a single-seat aircraft of wooden construction 
with a slim-delta wing. Wing span is about 20 ft. and length of 
the machine about 40 ft. The aircraft will be powered by a 
single Bristol Siddeley Viper turbojet. It is intended for research 
into the low-speed characteristics of slim-delta wings and has 
a maximum design speed of about 250 kt. E.A.S. Several 
companies are believed to have competed for this order. 
Because of its simplicity and wooden structure this research 
aircraft is expected to make its first flight in about nine months’ 
time. It is presumably being built as part of the supersonic 
studies which are being made on a wide front for the Supersonic 
Transport Aircraft Committee, of which Handley Page is a 
member. 


Flat-rising at Farnborough 


FTER the frustration of its mid-week demonstration attempt 
through unforeseeable circumstances, the Short S.C.1 vTot 
research aircraft successfully showed its vertical flight capability 
on the Saturday of the last week-end of the S.B.A.C. display at 
Farnborough. It took off vertically, with the thrust of its four 
R.B.108 lift engines, from its special high platform, which had 
been erected on the disused runway, and moved slowly and 
steadily over the tarmac, with all five engines operating, at about 
50-75 ft. 
Having been forced down on its initial attempt through the 


ingestion into its intakes of newly mown loose grass, it was 
guided by its pilot, Tom Brooke-Smith, to stay over tarmac 
throughout its flight, which was continued down the main 


runway. The S.C.1 came to the hover again in front of the 
President's tent, and showed its remarkable stability and control 
before returning slowly to its stand. 

A specially constructed stand, even if only a few inches in 
height, is at present necessary for the S.C.1, to disperse the down- 
ward jet blast; to minimize intake ingestion of exhaust gases 
with consequent loss of power; and to avoid ground adherence 
of the aircraft through efflux suction under the wings. The 


Right, the loose grass which clogged the intake screens of the 
S.C.1 and stopped its initial demonstration. Later the S.C.1 
flew successfully from a platform on the runway. The lower 
view shows the “ puff-pipes,”’ for hover control and stability. 
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Left, the Short S.C.1 made a conventional landing on 

arrival at Farnborough, with the aid of its movable mainwheel 

legs and tail parachute (not visible). Apparent are the open 

intake gills for the vertical engines, and the modified tail 
bumpers for the increased ground angle. 


high stand at Farnborough was transported from the R.A.E. 
Bedford, where the S.C.1 is undergoing transition trials. A 
report of their progress appears on p. 217. 

Several modifications have been made to this second proto- 
type S.C.1 since it first flew. Among the more obvious are the 
addition of controllable intake gills for the vertically mounted 
engines immediately behind the cockpit, for the forward flight 
case, and new tail bumper struts incorporating oleo shock 
absorbers. The gills may contribute to the transition pitch-up 
problem, described elsewhere in this issue, while the tail bumpers 
protect the rear puff-pipe during take-off and landing in hori- 
zontal flight. 

For the optimum wing angle of attack as a “ conventional ” 
aeroplane, the main legs of the S.C.1 undercarriage rotate for- 
ward, on selection from the cockpit, resulting in a pronounced 
nose-up attitude. For hovering, the legs move well aft of the 
C.G. to give a level attitude. 


4 
Soviet [.A.F. President 
INAL business at the I.A.F. Congress concerned the electicn 
of new officers of the Federation. Unanimous approval 
was given to Professor L. |. Sedov, distinguished member of 
the Academy of Soviet Sciences, who became the new I.A.F. 
President, succeeding Mr. Andrew G. Haley. Vice-presidents 
are Col. John P. Stapp (U.S.A.), Dr. L. R. Shepherd (U.K.), 
Eugen Sanger (Germany) and Genera! P. J. Bergeron (France). 
Mr. Haley was elected I.A.F. general counsel. 

During the Congress initial steps were taken to establish an 
Academy of Astronautics under the chairmanship of Professor 
Theodore von Karman, and an Academy of Space Law, with 
Mr. C. A. Shawcross (U.K.) as chairman and Mr. Haley as 
secretary. 

Next year the I.A.F. Congress will be held at Stockholm, 
probably in August. Provisional plans are to hold the 1961 
Congress in the United States. 
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Kenneth Gatland 


Russia’s Lunik Il 


ENNANTS carrying the emblem of the Union of Soviet 
Socialist Republics and dated September, 1959, accordin 
to accepted reports, now lie scattered on a dust-covered “ sea” 
of the Moon. 

Long after other more significant achievements have passed 
into history, September 13, 1959, will be remembered as the 
date when man made his first physical contact with another 
body in space. This latest Soviet success represents one more 
milestone in a oe list of Soviet “ firsts” in space-research, 
the World’s first artificial satellite, October 4, 1957; the first 
animal-carrying satellite, November 2, 1957; the first artificial 

lanet, January 2, 1959, and now the first lunar “ hard” 
nding. 

As a prelude to Mr. Khruschev’s visit to the United States, 


Soviet scientists could scarcely have achieved better timing, and 


pm per yr J all the things that could go wrong with an ambitious 
firing of this kind, the whole procedure was brought off with 
considerable polish, from the launching itself to the timed 
ejection of a sodium cloud to assist tracking, and the final 
impact of the instrument container “in the area of Mare 
Tranquillitatis, Mare Serenitatis, Mare Vaporum.” In addition, 
the Russians claim to have obtained important new scientific 
data. 

How was this achieved? First, it seems reasonable to 
assume that the launching rocket was similar to the one that 
sent Lunik I into orbit round the Sun on January 2. A full- 
size model of the final stage of this vehicle was on show 
recently in New York at the Soviet Exhibition of Science, 
Technology and Culture, when it was seen to be a vehicle 
of about 20 ft. long by 10 ft. diameter. Inside the protective 
nose-cone, which separated as soon as the rocket had pene- 
trated the dense lower atmosphere, was a spherical instrument 
container weighing 796 lb. The weight of the complete final 
stage rocket at “ all-burnt” was 3,245 Ib. 

The lower stages of this giant rocket have never been 
revealed, but it is generally believed that they stem from the 
Soviet ballistic programme. In fact, Prof. L. I. Sedov said 
two years ago that when rockets were needed for space- 
research, they merely applied to the military authorities, and 
at the LA.F. Congress in Amsterdam, he is reported as saying 
that Sputniks | and Il were launched by dilierent vehicles. 
“ Soviet scientists have three different rocket vehicles available 
for their scientific programmes . . .” he said. 

Speculation on the size of Soviet launching rockets has been 
rife ever since the launching of Sputnik 1, and indeed there was 
general disbelief when an American tracking station, using 
precision optical instruments, deduced that the dog-carrying 
Sputnik Il was at least 70 ft. long. In this case, it would seem 
that the entire second stage rocket had been placed in orbit; 
Sputnik III, with its detached conical payload of 2,925 Ib., was 
an even greater achievement, and before it eventually dis- 
integrated in the atmosphere, the detached final stage could 
often be seen at night from this country, its tumbling motion 
— the long cylindrical body to “ flash” by reflected sun- 
ight. 

It seems probable that the same initial rocket stages that 
launched Sputnik III were used to send Luniks I and II on their 
way to the Meon. 

We must accept that Soviet scientists have at their disposal 
a number of powerful rockets capable of fulfilling several 
initial space missions. It is significant, for example, that 
Sputnik III already exceeds the weight of the Mercury space- 
capsule, and as our comparative drawings showed (THE 
AEROPLANE AND ASTRONAUTICS, August 28, p. 54), there is really 
very little difference between these two vehicles in contained 
volume. 

In terms of guidance, equal efforts appear to have been 
made by Soviet scientists. The secret here is to build the 
overall guidance package into the final stage, which thus con- 
trols the entire system. So far, this has not been possible 
in the case of the U.S. lunar probes which have had to rely on 
lower stages to aim them, their terminal rockets being too 
small to contain the necessary guidance and control equipment. 

Much about the guidance of the Soviet Moon-rocket remains 
obscure. Farly Soviet reports suggested that a form of mid- 
course guidance was involved. to deflect the path of the vehicle 
as it approached the Moon, but it seems more likely that 
guidance was restricted to the initial propulsive period, but 


Howard Levy picture 


Full-scale model of the 10 ft. dia. Lunik | final-stage rocket seen 
at the Soviet Exhibition of Science, Technology and Culture in 
New York this summer. 


maintained right up to last stage cut-off. In fact, an article 
in a Czechoslovak aviation magazine, recently distributed by 
the U.S. Department of Commerce, suggests that the trajectory 
of Lunik | was programmed within the rocket, but that this 
was supplemented by a long-range directional radio beam for 
the correction of errors. The same article gives the launching 
thrust of the first stage as 600,000 Ib., nearly twice that of the 
American Atlas ICBM. 

Whatever the truth may be, it is quite clear that the Russians 
have developed their rockets to a very high standard. 

Lunik LU, the Kussians announced, reached the Moon at 
2 minutes 24 seconds past ten (B.S.T.) on September 13, after a 
flight lasting about 34 hours. During this timé, instruments in 
the gas-filled spherical container were expected to secure 
measurements of the magnetic fields of Earth and (possibly) the 
Moon, the Earth’s radiation belts, cosmic radiation, micro- 
meteors and the interplanetary gas. Radio transmitters in the 
rocket last stage radiated signals on two frequencies, 20.003 and 
19.997 megacycles, while the capsule’s transmitters on 183.6 and 
49.936 megacycles telemetered the main information. 

It is also reported that a few minutes before the capsule 
impacted a radio-altimeter was brought into operation which 
signalled back data on the angle and speed of approach to the 
Moon. These signals were transmitted on a frequency of 183.6 
megacycles. Such a device would be vital for the firing of 
braking rockets to achieve a “soft” landing of instruments, 
which is clearly a future objective. 

Once again Jodrell Bank played a major réle in tracking the 
rocket, after a message had been received from Moscow seeking 
co-operation. On September 14, the Observatory of the 
Hungarian Academy of Science reported seeing a black circle 
appear on the Moon's surface in the expected impact area, 
which they attributed to dust thrown up when Lunik II 
impacted. One important point not yet clarified is whether both 
spherical instrument container and last-stage rocket impacted in 
the same area or were widely separated. 

The final stage of Lunik II, less propellent. weighed 3,324 Ib., 
just 79 Ib. heavier than the first Russian Moon rocket fired on 
January 2. It also carried 858 |b. of instruments and radio equip- 
ment 62 Ib. more than the earlier rocket. 

This compares with the 13.4 Ib. Pioneer IV which the U.S. 
Army successfully launched into orbit around the Sun on 
March 3 of this year. Pioneer V is expected to be launched on 
or about October 8, using an Atlas rocket as the initial stage; 
the intention is to put about 200 Ib. of instruments into orbit 
around the Moon. 
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General Aviation News 


SATELLITE COMMUNICANT.—The 
U.S. Defence Department announced on 
August 28 that contracts had been placed 
for Project Notus, a communications satel- 


lite. Launched over the poles, the 
new satellite is expected to provide 
“reliable two-way, instantaneous, com- 


munications in the polar regions, and will 
be integrated into a global satellite com- 
munications network.” 


VANDENBERG ATLAS.—The first 
launching of an operational Atlas ICBM 
from Vandenberg AFB in California 
was made on September 9. The missile 
travelled some 4,300 miles over the 
Pacific; the impact area was near Wake 
Island. This was the first launching of 
an Atlas from an operational ICBM 
base in the U.S. 


MERCURY SHOT.—On September 9, 
a Mercury space-capsule was successfully 
launched on the nose of an Atlas missile 
from Cape Canaveral. Although the Atlas 
fell short of its intended 2,000-mile range, 
the capsule separated in flight, made an 
acceptable re-entry, and was later 
recovered from the sea. Had a man been 
aboard, he would have survived, said 
NASA. 


POP-UP POLARIS.—Off Cape Cana- 
veral on August 27, a converted merchant 
ship successfully launched a Polaris mis- 
sile from a compressed-air tubular 


Commercial Aviation Affairs 


DC-8 TOUR.—On September 8 the 
intercontinental Douglas DC-8, N8068C 
(see last week’s issue, p. 156) returned to 
Long Beach after a 13,208-mile F.A.A. 
proving flight taking in London, 
Amsterdam, Madrid and Montreal. 


MORE C.P.A. BRITANNIAS.—Two 
more Britannias, making a total fleet of 
eight, have been ordered by Canadian 
Pacific Airlines. These are the two 
Britannia 320s built speculatively by 
Bristol and are to be delivered in October 
and November. The 320 is the finally 
developed version of the 310 with 3,520 
s.h.p. Proteus 765 engines. There are 
now two Britannias awaiting possible sale 
—the 312 G-AOVA originally built for 
B.O.A.C. (which has 17 of this type) and 
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launcher. Reports suggest that the first- 
stage engine ignited about 70 ft. above the 
deck and the missile continued on a pro- 
grammed course down the Atlantic range. 


X-15 DELAY.—First powered flight of 
the North American X-15 was postponed 
on August 28 because of technical diffi- 
culties. A second attempt was called off 
on September 4. 


NEXT WEEK 
In THe AEROPLANE AND ASTRO- 
NauTics for September 25 will be a 
special feature article on the Short 
Britannic general-purpose transport 
to be powered by four Rolls-Royce 
Tyne turboprops. 


S.B.A.C, FIGURES.—More than 
350,000 visitors saw the S.B.A.C. display 
in six days; 8,000 came from overseas. 
There were more than 100,000 guests on 
the three trade days and 247,000 visitors 
during the three public days. 


B-70 WINGTIPS.—Wingtips of the 
delta wing on the Mach-3 B-70 bomber 
will fold down in flight to improve 
stability and manceuvrability at super- 
sonic speeds. The folding mechanism 
will be produced by Curtiss-Wright. 


B-52H SCHEDULE.— Deliveries of the 
B-52H version of the Boeing inter- 


continental bomber are scheduled to 
begin early in 1961. It will have Pratt & 
Whitney turbofans and an unrefuelied 
range of well over 10,000 miles. 


KUWAIT HERON. — H.H. Sheikh 
Abdulla al Mubarak al Sabah, deputy 
ruler of Kuwait, is to order a Heron 2 for 
his personal use. It will be operated 
by the Kuwait Aero Club which already 
looks after two Doves for the Sheikh. 


CL-44D PROGRESS.—The “pre-flight” 
stage has now been reached with the 
first Canadair CL-44D, which is to be 
rolled out in October and fly in Novem- 
ber. All four Tynes are now installed, 
electric, electronic and hydraulic systems 
are being checked and the flight controls 
have been function-tested. 


AIR TRANSPORT COURSES. — 
Evening classes in air transport law, 
economics and operations are being held 
at the City of London College. These 
courses prepare students for the examina- 
tions of the Institute of Transport. 
Enrolment for the next session is between 
5 and 7 p.m. on September 22 and 23. 


S.AV.A. EXHIBITION.—Air Marshal 
Sir Edmund C. Hudleston. «C.B., 
C.B.E., Vice-Chief of the Air Staff, is to 
open the 6th Annual Exhibition of the 
Society of Aviation Artists at Guildhall, 
London, on September 22 at 15.00 hrs. 


later used for test development, and one 
305 remaining of the Northeast Airlines 
order. 


AFGHAN BROKERS. — James 
Burness (Travel), have been 
appointed sole brokers on the Baltic 
Exchange for Ariana Afghan Airlines 
Co. which, operating from Kabul, is 
associated with Pan American. On the 
charter side Ariana, using DC-4s and 
DC-3s, is interested in the Middle East 
and Far East areas. 


IATA FARES.—Next Tuesday, 
September 22, the International Air 
Transport Association opens its three 


weeks of traffic conferences in Honolulu 
where fares and rates for 1960 will be 
worked out. The chairman of the 


Western Hemisphere conference is W. 
Gordon Wood, of Trans-Canada Air 
Lines; the conferences for the two 
other areas will be presided over by 
V. H. L. Dubourca, K.L.M. (Europe, 
Africa and the Middle East), and T. E. 
Roff, Qantas (Asia and the Pacific). 


B.E.A. ROTODYNES. — Consequent 
upon the completion of arrangements 
between the M.o.S. and Fairey Aviation 
for the continued development of the 
Rotodyne, B.E.A. has entered into direct 
negotiations with the company for the 
purchase of six of the Tyne-engined 
version. This follows the “ Letter-of- 
intent” written earlier this year. The 


M.o.S. is also negotiating for the pur- 
chase of a military version. 


NORAIRFOIL.—Northrop’s (Norair Division) N-156F Freedom Fighter fiexes its missile muscles at Edwards A.F.B., California. 
In addition to the two Philco Sidewinder infra-red homing air-to-air missiles at the wing tips, this keen bladed foil is designed 
to carry a wide range of other armament, including bombs and gun pods, such as the new Hughes Mark Il 20-mm. twin- 


barrel revolver-cannon firing up to 5,000 rounds per minute. 


Noteworthy in this view is the cleverly cambered pressure 


distributed fuselage profile yielding higher overall lift/drag ratio and improved longitudinal stability characteristics. Power- 
plant is two General Electric J-85-5 turbojets each rated at 2,500 Ib. s.t. (dry) and 3,850 Ib. s.t. (afterburning). 
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WINTER FERRY.-—-From late autumn 
Silver City will fly a daily car ferry 
service between Hurn and Cherbourg 
throughout the winter. 


HELICOPTER OPERATOR.—A com- 
ny called Inter-City Airways, Ltd., has 
en formed as an independent helicopter 
operator, Applications have been made 
to the A.T.A.C. to operate scheduled 
services from L.A.P. to Southend and 
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from Hendon to Gatwick, in both cases 
via a central London heliport; and from 
central London to Portsmouth, Ryde, 
Cowes and Southampton; and to 
Birmingham and Manchester. Operations 
aré promised in 2-3 years if the heliport 
proposed by Rotorports, Ltd., at Nine 
Elms, Battersea, is approved. The direc- 
tors are directors, also, of Rotorports, 
Ltd.; managing director is Capt. John 
Crewdson. 
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KEEPING IT QUIET.—Afiter a Pan 
American Boeing 707 made an 
unscheduled stop at London on Septem- 
ber 5 with mechanical trouble, the 
M.T.C.A. refused permission for it to 
take-off during the night. Many passen- 
gers are reported to have spent the night 
in the aircraft. Earlier this week, a com- 
mittee representing local authorities 
around London Airport met Mr. 
Watkinson to protest about aircraft noise. 


AIR STAFF APPOINTMENT.—Air 
Cdre. R. N. Bateson, D.S.O., D.F.C., is 
to become Assistant Chief of the Air 
Staff (Operational Requirements) with 
the acting rank of Air Vice-Marshal on 
September 21. He has been Director of 
Operational Requirements (B) since 
December, 1958. 


RICKENBACKER STEPS DOWN.— 
Capt. E. V. Rickenbacker has _ relin- 
quished the position of chief executive 
officer of Eastern Air Lines, but con- 


executive president and a director by 
Malcolm A. Macintyre, a former Under- 
Secretary of the U.S.A.F. Thomas F. 
Armstrong is appointed executive vice- 
resident and continues also as chief 
nancial officer. An executive committee 
has been formed to deal with major 
policy. 


BERMUDA MANAGER.—Capt. A. 
Martin Smith has been appointed local 
manager in Bermuda of Eagle Airways, 
Ltd. He joined the company a year ago. 


weekly service between Bermuda and 
Nassau, in addition to its flights to New 
York, Baltimore, Washington and 
Montreal. 


BAHAMAS APPOINTMENT. — Mr. 
Alfred Wagstaff has been appointed sales 
manager of Bahamas Airways, in which 
Mr. David Brown and Mr. Eric Rylands 
recently acquired a controlling interest. 
Mr. Wagstaff has been engaged in the 
promotion of civil air transport and 
tourism since 1946 in various parts of 


tinues as chairman. He is succeeded as Eagle Airways (Bermuda) now flies a the World. 


The S.B.A.C. Dinner 


PEAKING at the S.B.A.C. dinner on September 9 Sir AUBREY 
Burke, president of the Society, foreshadowed a change 
in policy regarding the Farnborough Show. Hitherto exhibits 
have been restricted in the field of aircraft and engines to those 
produced by British constructor members of the Society. He 
made it clear that ways of exhibiting British aircraft powered 
with foreign engines, and of exhibiting foreign aircraft powered 
with British engines were now being considered. 

Another point of special interest to which he referred was 
the change in the date of the dinner. Immediately after 
welcoming the guests Sir Aubrey said that in the past the dinner 
had been held on the eve of the Show. This year the date 
had been changed so that guests might see the Show first and 
have a chance of doing a little business. 

After amusing his listeners with references to possible 
methods of inducing a buying mood he pointed out that 1957 
had seen their sales at record figures. Those for 1958 were 
even better. For the first six months of this year figures were 
50% higher than those of our nearest competitor per head of 
poovulation, Recalling that the first jet service across the North 
Atlantic had been begun by B.O.A.C. in October, 1958, he 
remarked on their success in weathering the severe north-western 
gales which blew so fiercely that their record-breaking Comet 
and Britannia service round the World had been delayed for 
five months. 

He congratulated B.E.A. on reducing air fares and said that 
the equipment which made this possible was 100% British. He 
was all in favour of lower fares provided this was achieved by 
up-to-date methods and modern equipment and manufacturers 
were allowed a modest profit. 

He congratulated the proprietors of the Daily Mail on yet 
another stimulating competition which had done aviation a very 
great service. 

He referred with gratitude to the superb flying of No. 111 
Squadron R.A.F. and the Royal Naval team at the Show. 

In this, the jubilee year of the British aircraft industry, it 
was fitting that the guest of honour should be not only one 
who now held a major post in industry but should also be one 
who 50 years ago won the first Daily Mail prize in aviation. 
Referring to the great distinction, charm and modesty, of Lord 
Brabazon, Sir Aubrey recalled that in his 1949 Romanes 
lecture Lord Brabazon had said that it was not the great ones 
who had lead the way in aviation but the amateurs. 

Contrasting the performance of the aircraft flown by their 
guest in which a pig in a basket was the payload, today the 
World airlines carried 89,000,000 passengers for about 1,845 
million miles. He then had something to say about com- 
parable conditions in the next 50 years and, assuming these to be 
years of peace, asked what the president of the S.B.A.C. 
would have to say at the dinner celebrating 100 years of 
British aircraft construction. The speaker on that occasion 
could say of this period that never in the history of aircraft 
construction had conditions been more difficult and more 
exciting. : 

Today there was the ability to take-off in any weather 
and the coming of VTOL would revolutionize travel between 


city centres. All this the industry could do provided they 
could get enough business. 

Lorp BRaBAZON OF referring to the president's most 
delightful speech and more particularly to those parts of it 
which referred to him said, amidst laughter, that he (Lord 
Brabazon) had never actually been a friend of Leonardo da 
Vinci. Saying that he felt happy, contented and rather full, 
he amused his audience by his play on words when referring 
to the custom of the industry annually to eat its grouse. 

Amidst cheers he referred to the spectacle of the finest man- 
made flying machines which they had seen and to the 
miraculous split-second timing. An anecdote illustrated the 
use of broken English as a lingua franca and he then had his 
audience laughing at a characteristically Brabazonian explana- 
tion of why they were listening to him instead of a Minister. 

The looker-on saw most of the game. His was the status 
of an amateur and his being chairman of the A.R.B. in no wise 
invalidated that, for there was no remuneration for that post 
whatever. He recalled that the shop window of Farnborough 
had displayed the first jet machine and the first gas turbine. 
Every branch of aviation was now upheld there. 

There was the great Rotodyne which could land like a 
helicopter yet carry a motor-bus load of people at nearly 200 
m.p.h. The Hovercraft, a new baby, was neither fish nor good 
red herring, a kind of mechanical duck-billed platypus, perhaps, 
but this did not mean it would not fit in somewhere. Referring 
to his own somewhat cowardly feelings in such matters it 
seemed to him to be the only airborne vehicle that was 
comparatively safe. 

Becoming serious, he warned his hearers lest another 
imaginative idea originating in this country should be 
developed elsewhere. Referring to the display of guided 
weapons and their potentialities he amusingly discussed possible 
applications to road transport. Once again words of wisdom 
followed the witticism and feeling that the union between 
military and civil aviation had gone on far too long he believed 
that the real future of aviation in a world hungry for such 
developments lay, and he spoke as a man in the street, with 
craft that were slower, more spacious, more comfortable, 
reliable and cheap. He did not want a machine that needed 
2,000 yards for take-off, that landed at 160 knots and that 
cost over £1,000,000 and needed acres of buildings for its 
maintenance. “Cut out the caviare and smoked salmon, give 
me room to blow my nose,” he said. 

He enlarged on the rewards that would follow the produc- 
tion of aircraft to meet his requirements. He hammered his 
point home with the observation that the business in the world 
of motoring was done with family cars and not thé famous 
racing types. 

Coming to the 15% annual increase in air transport, he 
warned his audience of the transcending importance of the 
problem of noise, and that the public would not stand for per- 
manent thunder from the supersonic airliner. 

Before concluding his warmly received speech, -Lord 
Brabazon referred to the market for executive aircraft and 
said that though there might not be much sale for such 
machines in this country, there was a potentially big market. 
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Air Transport 


Operationally 


RELIMINARY performance curves for the Vickers V.C.10 

are published here, and show that its 38,000 lb. payload 
can be carried for 4,450 st. miles (with minimum reserves). 
With maximum fuel, and payload of 27,000 Ib., the range 
increases to 5,000 st. miles. In standard conditions, the V.C.10 
can take-off at maximum weight for a 5,000 st. mile sector 
from an aerodrome length of 7,000 ft. 

When Vickers began development of the V.C.10, some five 
years after the design of the present first-generation turbojet 
transports, either of two courses could have been followed. One 

was to try to improve on the speed performance of the existing 
aircraft and the other was to seek to better the airfield per- 
formance and general economy. The details published here 
make it clear that the latter course was chosen, in order to meet 
B.O.A.C. requirements for an Empire-route jet and also to 
make an aircraft which was attractive to the many operators 
unable to use the first-generation jets over the whole of their 
route network. The object was to improve the take-off and 
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The V.C.10 airfield performance in accordance with 1959 
B.C.A.R., assuming long-range cruise, average payload, and 
reserves for 1 hr. holding and 250 st. miles from wave-off. 


landing characteristics, economics, and safety margins of an 
aircraft which would still be able to cruise at 600 m.p.h. over 
very long ranges. 

The most important contribution towards achieving this 
objective comes from the wing which combines good high lift 
characteristics at low speeds with low drag at high speeds, 
and is free of engine pods and mountings. Effective use has 
been made of leading and trailing edge flaps, giving the V.C.10 
approach speeds which are some 7-10% lower than those of 
other competitive aircraft at the same landing weights. The 
leading and trailing edge flaps contribute nearly 50% of the 
lift in the landing configuration, compared with about 35% 
for competitive aircraft with wing-mounted engines. 

A table (next page) shows the amount of payload which the 
299,000 Ib. V.C.10 can carry over some typical difficult sectors. 
In only two of these cases does the combination of stage 
length, runway length and airfield temperature prove to be 


This view of the V.C.10 
shows, in addition to the 
underfloor freight and 
servicing bays, the 


slightly nose-down 
ground attitude and the 
section. 
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Flexible V.C.10 


limiting. Another way of looking at the take-off performance 
is to consider the restriction in take-off weight attributable to 
various combinations of airfield altitude, temperature and 
length. At Kano (an 8,600 ft. runway at 1,500 ft. a.s.1., 90°F.) 
the restriction is only 19,000 Ib. and at Mexico City (13,500 ft. 
at 7,350 ft. as.l., 75°F.) it is 27,000 Ib. In effect, Vickers 
claim the V.C.10 will carry 30,000 Ib, more useful load (fuel 
or passengers) than first-generation jets over comparable routes. 

The standard layout for high density operation provides 150 
seats six-abreast at 34-in. pitch. There are 40 small windows 
in the cabin sides so that each of the 26 rows of seats is 
adjacent to at least one window. Alternative arrangements sug- 
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This payload-range curve is for the standard version using 
long-range technique in still air, |.S.A. Reserves are for 1 hr. 
holding and 250 st. miles from wave-off 


gested are 105 six-abreast, 88 five-abreast or 70 four-abreast 
at the first-class 40-in. pitch, almost any required mixed-class 
arrangement using two non-structural half bulkheads, or a 
luxury interior for 52 passengers in fully reclining day/sleeper 
seats four-abreast at 54 in., with nine overhead single berths. 
The V.C.10 will have a three-spar wing with multi-machined 
skin panels, containing all the fuel in four integral tanks. The 
fuselage cross-section is elliptical, providing generous under- 
floor space for two freight holds, totalling 1,350 cu. ft., and 
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Air Transport. .. . 

From To ale 
Length | Elevation | Temp. payload 

This table shows that the V.C.10 fc fe oF Ib. 
can carry its full payload over Colombo .. Cairo... ..| 3,550 6,000 10 88 20,000 
& most of the “difficuit” stages Kano London on 2,750 8,600 1,500 90 38,000 
. listed. In all cases, the runwa: Kuala Lumpur Calcutta cn 1,610 6,000 1,000 83 38,000 
i y Mexico City New York .. 2,080 13,500 7,350 75 38,000 
lengths quoted are those existing Singapore . . Karachi ee 8,000 10 88 38,000 
; today ; still air and 1.S.A. + 15°C. Singapore .. Sydney ee 4,050 8,000 10 88 38,000 
‘ on the cruise are assumed Singapore . . Beirut .. ws 4,930 8,000 10 88 21,500 


uipment bays for radio, oxygen, electrical services and 

conditioning. 
Flying controls are conventional in function but each aileron 
# and elevator is in two entirely independent sections and the 
aa rudder in three, so that the loss of control in one section of a 
surface for any reason leaves adequate control available for 
oe the flight to continue. The four Rolls-Royce Conways will 
ty be of the latest mark available, and it is expected that the 


earlier Conway’s overhaul life will be 2,000 hr. by the time 
the V.C.10 enters service. 

Brief dimensional data for the aircraft follow: Span, 140 ft.; 
length, 158 ft. 10 in.; height, 39 ft. 14 in.; wing area, 2,800 sq. ft.; 
aspect ratio, 7 : 1; max. fuselage width, 12 ft. 4 in.; max. fuselage 
depth, 14 ft. 1} in.; freight hold working depth, 4 ft. 7 in.; 
freight hold max. floor width, 4 ft. 6 in.; underfloor freight 
capacities, 535 cu. ft. and 815 cu. ft. 


. More Avro 748s Ordered 
: A‘ order fer two Avro 748s has been placed by B.K.S. Air 
Transport, Ltd., with an option for three more. The com- 
pany is the second British independent operator to support the 
project, Skyways already having written a letter of intent for 
three. Both Skyways and B.K.S. are expected to work closely 
with Avro in the development of this new feeder-liner, which 
was fully described in THe AEROPLANE AND ASTRONAUTICS last 


week. 

B.K.S. Air Transport has a fleet of three Elizabethans in 
addition to two Dakotas, which the Avro 748s will replace 
when they are delivered in 1961. The company flies services 
from Newcastle internally in the U.K. and to various Conti- 
nental cities, including Basle, Rotterdam and Bergen. 


Qantas 707 Plans 


N preparation for the introduction of Boeing 707s on the 

Kangaroo route between Sydney and London, Qantas was 
conducting proving and crew training flights down the route 
earlier this month. The fifth 707-138 of seven on order, 
VH-EBE, was in London on September 4-6 on delivery from 
Seattle via New York. After demonstration flights from 
London to Shannon and Prestwick, this aircraft flew on down 
the route to Sydney. 

Deliveries are now approximately to schedule, but there was 
_ an initial delay when flight trials showed that additional power- 
boosting of the rudder was necessary on this version of the 707, 
which has a shorter fuselage than the 707-120s already in 
service. The programme of introducing 707s has been further 
delayed by crew training difficulties, mostly due to bad weather 
at Avalon, Victoria, the training base. 

As a result of these difficulties, the original plan to open the 
Sydney-San Francisco-New York-London service on July 29 
had to be curtailed to cover only the Pacific sector to the U.S. 
West coast; this operation began on time, one month after the 
first 707 was delivered in Sydney. The service through to 
London was opened on September 6, and the Kangaroo route 
from London to Sydney via Singapore will open on October 15. 


From that date, an all-jet round-the-world service will be avail- 
able for the first time. 

The 707-138s, chosen primarily to allow Qantas to compete 
effectively with Pan American over the Pacific, are costing some 
£A17,500,000, with spares. They provide for a maximum of 
120 passengers but the Qantas arrangements are for 80 over 
the Pacific, 96 between San Francisco and London and 92 on the 
Kangaroo route. The pleasing interior decor has a strong 
Australian theme, with kangaroo hide upholstery for the seats, 
Australian wool carpets and curtains and, on the vinyl! plastic 
wall panels, illustrations of such Australian wild flowers as the 
Queensland silver wattle, the slender rice flower and the fringed 


The Black Year 


AFFIC figures issued recently by IATA, covering the 

total operations of its members during 1958, show something 

of the effects of the temporary recession in air transport which 

was experienced most severely on the North American 
continent. 

Using the customary passenger-mile and ton-mile yardsticks, 
it is interesting to see that, for [ATA members, these increased 
on international services by fairly representative ratios of 
16.5% and 14.8% respectively. On the World's domestic 
services, however, the respective increases were only 3.2% and 
6.4%. Although only eight large U.S. domestic operators are 
members of the Association, domestic traffic in the IATA 
tabulation represents very nearly twice that of the World's 
international services and most of this traffic is produced by 
the U.S.A. So, in effect, poor U.S. domestic results have 
flattened the average World figures, giving overall increases of 
only 7.4% in passenger-miles and 9.3% in ton-miles. 

There are several interesting—and, in one case, extraordinary 
—figures in the tabulations. Taking the extraordinary figure 
first, the available, or offered, seat-miles on international 
services rose by 26.2%-—which is far higher than any normally 
expected increase in traffic. In 1957, for instance, the increase 
was no more than 18%. Although passenger-miles on inter- 
national services increased at a fairly normal rate in 1958 
the average passenger load factor fell, therefore, from 61.3% 
in 1957 to 56.6% in 1958. 

An interesting. feature of the results is that the available 
seat-miles on domestic services were only increased by 6.6 
so, despite a miserable increase of 3.2% in passenger- -mniles 
flown, the load factor dropped only from 63.4% to a still 
favourable figure of 61.4%. Presumably the U.S. domestic 
operators were able to cut back their offered seat-miles to 
meet the recessive situation (in 1957, for instance, the increase 
in available seat-miles had been 12.3% greater than in 1956). 

It seems that special efforts may also have been made to fill 
up with freight on the domestic services. The freight ton-miles 
performed increased by 28.7%, whereas in 1957 the increase 
had been no more than 3.4%, and the overall weight load 
factor on domestic services increased from 56.3% to 57.1%. 

Finally, the [ATA figures show a mysteriously large increase 
in international non-scheduled operations. No revenue ton-mile 
totals are given, but the available ton-miles increased by 63.9% 
(against the previous year’s increase of 20.2%) and non- 
scheduled revenue miles increased by 55% by comparison with 
a 1956-57 increase of only 14.3%. 


This glimpse of a Qantas interior in the Boeing 707 shows 
the spaciousness of this aircraft, and the way in which the 
movable bulkheads break up the familiar “tube” look. 


Photograph copyright “The A 


and A 


: 
f 
‘ \ 
€ 
— 
$ 
| 
iM 


SEPTEMBER 18, 1959 


25 THE AEROPLANE 
and ASTRONAUTICS 


Only the VANGUARD 


has this future 
while making money 
right from the start 


THE VICKERS VANGUARD is designed for grow- 
ing traffic, yet it will make profits right from 
its introduction with payloads no bigger than 
those carried by Viscounts today. 

This is clearly shown in the illustration. 
Profit begins with the first 500-mile trip carrying 
no more than 42 passengers and 640 lb of 
freight. Even on modest estimates of traffic and 
freight increases, its profits will grow consider- 
ably with the years. 

Assuming a 10% increase per annum in 
traffic, and 7% in freight, annual and cumula- 
tive profit at the end of seven years is remark- 
ably high. By employing the Vanguard’s 
cheap-fare possibilities, payloads and profits 
could be much higher. 


YEAR PASSENGERS MAIL & EXPRESS FREIGHT TRIP PROFIT 
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This diagram shows trip profit on a 500-mile sector at realistic 
European costs and current tourist fares. The start-point is 42 
passengers and 640 |b of freight in 1968. 


Of all the airliners 
only the Vanguard 
has all these features 


425 m.p.h. cruising e Freight capacity 10 tons at normal 
densities e Full routeing and A.T.C. flexibility e Can use 
normal existing airfields e Quick turn-round e No airfield 
noise problems e Ten years’ unique Vickers/Rolls-Royce 
turbo-prop experience . . . And it is ‘Viscount’ quiet. 


VICKERS V, 


GUARD 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
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Murex Ground Power Units provide an immediate 
supply of electrical current to meet a very wide range 
of aircraft power demands. In addition to a very high 
peak current for engine starting, they will also provide 
a continuous current for pre-flight checks and the 
general servicing of aircraft electrical equipment. 
Applicable to all types of piston, turbo-jet and 
turbo-prop aircraft, these units are used by leading 
aircraft operators and manufacturers throughout the 
world. Please write for full details. 


MUREX GROUND POWER 


for the world’s aircraft 


Recently supplied to: 


British Overseas Airways 
Corporation 


British European Airways 
South African Airways 
Airwork Limited 


Australian National 
Airways 


Trans-Australia Airlines 
Butler Air Transport 
Aero-Holland 

Air India International 


Hong Kong Airways 
Turkish Airlines, Inc. 
Misrair S.A.E. Egypt 


Linea Aeropostal 
Venezuela 


Royal Pakistan Air Force 


Bermuda Aviation 
Services Ltd. 


French Navy 
Sudan Airways 
S.A.G. Aeroporto Torino 


Murex units for aircraft starting and servicing 


MUREX WELDING PROCESSES LTD. WALTHAM CROSS, HERTS 
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Farnborough 


Report 


Concluded 
Surveying Aircraft, 
Engines and 


News of New Aircraft 


IRECTLY or indirectly, the stands and enclosures of the 

principal aircraft makers at Farnborough last week were 
the source of a certain amount of new information. Models, 
placards and press “hand-outs” all helped to indicate the 
progress which is being made with current aircraft and future 
projects. Such of the information as has not previously been 
published is summarized in this section of our final Farn- 
borough Report, which in its later pages deals with other note- 
worthy items in the biggest-ever static display. 

Airco D.H. 121.—The model of this airliner on the de Havil- 
land stand, was a new one, dimensionally accurate for the ver- 
sion of the aircraft now being developed for B.E.A. Full 
details of the project were given in our issue for September 4. 

Although little information about the R.B.163 engine was 
given by Rolls-Royce, it was indicated that this engine is a 
close relative of the R.B.141 on which the D.H. 121 was at 
first based. Production engines at 10,100 Ib. rating will be 
available at the end of 1962. 

Armstrong Whitworth Argosy.—A week before the show 
opened, A.W.A. received the expected M.o.S. contract for 20 
A.W.660 tactical freighters. A model on the company’s stand 
showed the distinctive features of the military version. Weigh- 
ing about 100,000 Ib., it has a nose radome, no nose door, and 
a “ beaver” tail for air-dropping. Provision is to be made for 
flight refuelling. One of the first batch of A.W.650s will be 
completed as an aerodynamic prototype early next year. 

Typical military loads for the A.W.660 were indicated—70 
men with their kit; 44 paratroops and kit (on bench seats); 48 
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This model shows the distinctive features of the military 
A.W.660—radome in the nose and a “ beaver” tail for air 
dropping. The civil Argosy is shown in the head-block. 


stretchers in three four-tier rows; two }-ton trucks with 4-ton 
trailers on medium platforms for air dropping; a 25-pdr. gun 
plus 1-ton trailer and 1-ton truck, for air-landing; or 14 A22 
l-ton containers for gravity dropping. 

Of the five civil Argosies flown so far, the fourth and fifth 
were at Farnborough and the second, G-APRL, is on a nine- 
week visit to the Sudan and East Africa for tropical trials. 

Avro 748.—As one of the only two completely new British 
aircraft featured at Farnborough this year (that is to say, 
having been announced since the previous S.B.A.C. display), 
the Avro 748 model and details naturally attracted a great deal 
of attention. Especially noteworthy, and one of the highlights 
of the static exhibition, was the well-appointed front-fuselage 
mock-up showing the standard of comfort which can be 
expected. A full description appeared last week. 


This finely finished mock-up of the Avro 748 front-fuselage, in 

Skyways markings, was the highlight of the Hawker Siddeley 

stand. An order from B.K.S. Air Transport for two Avro 748s 
was announced at Farnborough. 


Avro Vulcan.—Photographs were released during the Show 
of the latest form of Vulcan B.2, which displays a lengthened 
and fattened rear fuselage. Although this appears at first 
glance to be an application of area rule, we understand it is 
not unconnected with new defensive electronic equipment 
which is being fitted. 

The first aircraft so modified is numbered XH534; neither 
XH533, the first production Vulcan B.2 shown last year, nor 
XH536, shown this year, at present have the modification. To 
enter squadron service with the R.A.F. next year, the Vulcan 
B.2 carries the Avro stand-off bomb. 

Flight refuelling trials have recently been completed by the 
Vulcan B.1, with a Valiant tanker. The Vulcan’s probe is 
carried in the nose just above the radome. 


(Continued on page 216) 
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Farnborough Report ... . 


Left, Farnborough's control 

tower staff watch as the 

Vulcan lands after its demon- 
stration. 


tudies at th 


Photographs copyright “ The Aeropt and A 


Right, three Scimitars of No. 
807 Sqn. landing to complete 
the Royal Navy’s contribution 
which formed the finale to 
the flying display. 


Left, the Saunders-Roe Hover- 

craft, supported on its cushion 

of air, was one of the highlights 

of the show and a topic for 
much discussion. 


Right, fixed and rotary wings 
of all shapes and sizes in con- 
trast; as always, the static 
aircraft park was a great centre 
of interest throughout the week. 


as ‘ J 


Show-l 


Right, the Scottish Aviation Twin 
Pioneer, with wing-tip survey- 
equipment fairings giving it a 
curiously rakish air, ina 
transitory pose. 


THE AEROPLANE 
and ASTRONAUTICS 


Left, whether close to the 
ground or miles above it, 
the station keeping of 
No. 111 Squadron’s pilots 
in their black Hunters is 
without equal. 
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(continued from page 213) 


D.H. 123.—Brochures on this new 30-40-seat Heron/DC-3 
replacement were available for discussion with a few selected 
airlines. The D.H.123 is powered by two de Havilland Gnomes 
in their P.1000 turboprop form for fixed-wing applications. 
No decision on its manufacture will be taken until the results 
are known of a market survey now being conducted 


English Electric Lightning.—R.A.F. designation of the two- 
seat Lightning has now been revealed to be the T.4. The 
batch of 20 pre-production single-seaters are designated F.1s. 
No information is available about the intervening mark 
numbers, but a press release issued by English Electric refers 
to the design flexibility to accommodate developments in the 
weapons, “ leading to new versions of the aircraft now under 
development.” 

The samé press release indicates that more than 40 Service 
and M.o.S. pilots have flown the Lightning, which has been 
oe by the A. and A.E.E., R.A.E. and C.F.E. More than 

1,200 flights have been made in handling, performance, stability, 
gun and missile firing trials, and a wide range of other trials, 
on the Lightning, which is ‘expected in service next year. 

The latest announced version of the Rolls-Royce Avon in 
its military supersonic form is the RB.146, rated at 13,220 Ib. 
thrust without re-heat. This engine will be used in the 
Lightning and possibly in the Saab Draken, the only two 
fully supersonic Avon-powered aircraft. 


Fairey Rotodyne.—On the eve of Farnborough’s opening, 
the Ministry of Supply announced that it was placing a contract 
for the further development of the Rotodyne and was negotiat- 
ing to purchase a military version. As a result of the M.o.S. 
support thus offered, B.E.A. has now entered into direct 
——— with Faireys to buy six Rotodynes. 

oduction Rotodynes are expected to be ready for delivery 
by the beginning of 1964. The first Tyne-engined example 
is to fly in the winter of 1961, and until then the existin 
Eland-powered prototype will continue to be used. It 
flown about 100 hours in more than ‘10 flights when it 
arrived at Farnborough. 

The military Rotodyne will have an uninterrupted cargo 
space measuring 50 ft. by 9 ft. 4 in. by 7 ft. (3,750 cu, ft.), 
into which could be fitted 70 equipped troops, two 4-ton 
a with }-ton trailers, 44 stretchers or various other loads. 

+ oem weight will be 60,000 lb., compared with 53,500 Ib. 
in the Tyne-engined Rotodyne. Faireys estimate that the 
civil Rotodyne will operate economically, centre-to-centre, 
(with 45-50% break-even load factors) over some typical 
European routes including London-Paris for 110% of the 
existing first-class fares. 


Folland Gnat.—The maiden flight of the Gnat Trainer, on 
August 31, was in accordance with the contract date specified 
some two years ago, the actual order for the 14 R.A.F. aircraft 
being received from the M.o.S. in March, 1958. 

A remarkable demonstration of serviceability was given by 
the prototype Gnat Trainer, and its 4,230 Ib.s.t. Bristol Orpheus 
100 (B.Or.4) in the first three days of its flying life. In all, 15 
flights were completed totalling 10 hours, by three test pilots, 
between-flight servicing merely involving refuelling and routine 
inspection. The aircraft then went into the paint shop to 
receive its R.A.F. trainer markings and a thorough inspection 
arriving at Farnborough within seven days of its first flight. 

Deliveries of the initial production orders for the Gnat 
Mk. 1, which also featured in the flying display, are nearly 
complete. Seventeen aircraft have been delivered to the 
Indian Air Force, eight to the Finnish Air Force, and two, for 
evaluation, to the Jugoslav Air Force. 
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Following intensive trials by the I.A.F. in tropical conditions, 
the Gnat Mk. 1 has been accepted for general service and the 
first squadrons are a equipped. The Gnat is also being 
under licence by Hindustan Ltd., at Bangalore, 

ia. 


Gloster Meteor U.Mk.16.—Flight Refuelling, Ltd., showed 


a model of this new long-range target drone version of the 
Meteor which is being developed by the company for the 
M.0o.S., R.A.F. and R.N. It is expected in service in January, 
1960 


A conversion of the Meteor F.Mk.8, the U.Mk.16 incor- 
porates improvements suggested by experience with the U.Mk.15 
drone already in service, and some 60% more range than 
its predecessor. Another feature of the U.16 is that most of 
the autopilot and command circuit gear is in the nose—which 
has been suitably lengthened—to facilitate pre-take-off checks. 

A new Elliott Type B.4 autopilot is fitted. Automatic trim 
arrangements and a new wing-tip camera system are fitted to 
the U.Mk.16 which has the same speed capability as the F.8. 


Handley Page Dart Herald.—The recent tours of the Dart 
Herald were featured on the Handley Page stand by model, 
illustration and film. The prototype G-AODF which made the 
tours and was flown in the display in its gleaming new B.E.A. 
finish, will not in fact go to B.E.A., but will continue to 
serve as a demonstrator—New Zealand is soon to be visited. 
The first production Dart Herald, G-APWA, should fly this 
month and together with the next two will be delivered to 
B.E.A. for their Scottish routes next summer. 


Handley Page H.P. 113.—A model of the laminar-flow 
H.P. 113 was the only indication on the Handley Page stand 
of future projects with which the company may be concerned 
and more of which is likely to be seen at Farnborough next 
year. The H.P. 113, announced last year, is a project for a 
small executive transport with two Bristol Siddeley Orpheus 
engines in the rear fuselage which, in addition to providing 
thrust, drive two four-stage axial-flow suction-compressors. 

These compressors, to maintain laminar flow, suck air from 
the boundary layer over the wings and tail surfaces, through 
sintered leading edges and surface slits. During take-off and 
climb the compressors are fed with ram air from a dorsal 
retractable scoop, so that they poe as ducted fans and increase 
take-off thrust by as much as 5 

The result is a 36,500-Ib. Pee with a 5,300-mile range 
carrying 12 passengers, which takes off in 1,660 ft. (to 50 ft. 
on two engines) and cruises at 530 m.p.h. The possibility of 
some form of Government support for an H.P. laminar-flow 
research aircraft is being discu: 

Hunting H.107.—This small short- haul pure-jet transport has 
been in the project study stage for three years or so, but has 

not previously been featured on the Hunting stand at Farn- 
borough. The design is still “fluid” and although figures 
given at Farnborough were based on using two rear-mounted 
Bristol Siddeley B.Or.12B turbojets, suitable small turbofans 
are also being considered. No decision to manufacture has 
yet been taken. 

Since details of the H.107 were first given in THE AEROPLANE 
for July 4, 1958, the project has been “ stretched” in power, 
weight, capacity and speed, and now provides a basic accom- 
modation for 48 passengers at 36-in. pitch or 56 in a high- 
density arrangement. Payloads of these two versions are 
9,990 Ib. and 12,000 Ib., and the stage lengths with these 
payloads, respectively, are 700 n. miles and 400 n. miles. 

The 48-seater has direct operating costs of 1.3d. per passen- 
ger naut. mile, and the comparable figure for the 56-seater is 
1.25d., assuming 2,500 hr. annual utilization. Both have 
break-even load factors of 50%. 


Dimensions: Span, 80 ft.; length, 85 ft. 2 in.; height, 24 ft.; 
gross wing area, 800 sq. ft. 

WEIcuTs: Basic operational weight, 22,770 Ib.; max. payload, 
12,000 Ib.; max. fuel, 17,840 Ib.; zero fuel weight, 34,800 Ib.; 
gross weight, 44,900 Ib. 

PERFORMANCE: High-speed cruise, 435 knots at 36,000 ft. in 
1.S.A.; long-range cruise, 400 knots at 36,000 ft.; balanced 
field length (to 35 ft.), 4,100 ft. at 44,900 Ib.; I.S.A., sea level; 
ditto at 44,700 Ib., LS.A.+22.7° C. at sea level, 4,900 ft.; 
landing field length (from 50 ft.), 4,350 ft. at 42,500 Ib., LS.A., 
sea level. 

Saro P.531.—Helicopters as well as Hovercraft were featured 
on the Saro stand—in addition to a model of the highly 
successful Black Knight missile. While the Skeeter A.O.P. 12 
continues in production for the Army, the P.531 is now the 
major helicopter project, and the two new examples on show 
are virtually new designs when compared with the two 


The Hunting H-107 is a projected twin-jet light transport, 
which could have two Orpheus engines or comparable turbofans. 
Photograph copyright “ The Aeropl: and A 
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prototypes shown last year. The latter had Turmo 600 turbines 
and used many Skeeter parts for speedy development (200 days 
to first flight). 

The developed P.531 Mk. 1, this year, has an early series 
Blackburn A.129 engine of approx. 635 h.p., a wholly new 
transmission, Hordern-Richmond composite wooden rotor 
blades instead of the Skeeter mixed wood and metal blades, 
new flying controls, a new undercarriage and other new 
features. The P.531 Mk. 2 will have a later-series A.129 
engine, derated to provide 650 s.h.p. at any altitude. The 
de Havilland Gnome is offered as an alternative. Examples of 
the P.531 with both engines have been built by Saro at their 
own expense. 

Meanwhile, one of the two original prototypes, G-APNU, 
has been fitted with the new transmission for development 
flying, and the second is shortly to be handed over to the 
Royal Navy for evaluation. The Navy has ordered three 
P.531s (including this prototype) for trials, and to obtain, quick 
delivery specified Turmo engines; this version is now known 
as the P.531-0. The Army Air Corps, it was announced last 
week, is negotiating for a trial quantity of P.531 Mk. 1s. 

Its good performance and roomy cabin make the P.531 
suitable for a wide variety of military operations, such as 
battle surveillance, reconnaissance, liaison, casualty evacuation, 
light freighting, training and weapon carrying. In the last- 
mentioned rdle the P.531 can carry guns, ballistic or 
wire-guided rockets, mines or homing torpedoes. At a gross 
weight of 5,000 Ib., the P.531 has provision for 1,864 Ib. of 
fuel and payload. 


_ Short S.C.1.—Since the first prototype made its initial flight 
in its conventional configuration, with a single Rolls-Royce 
R.B.108 turbojet, on April 2, 1957, this VTOL “ flat-riser ” 
design has completed about 24 hr. flying, and has reached the 
last stage of its development programme—that of transition 
from vertical to horizontal flight and back. 

First step is to attempt transition from horizontal flight at 
medium altitudes, where the aim is to reduce speed slowly and 
progressively to 85-90 knots. This is below the stalling speed 
of the S.C.1 in forward flight, and therefore necessitates a 
substantial lift contribution from the four vertically mounted 
R.B.108s. 

The second approach is from vertical take-off, after which 
the four lift engines are tilted to provide, in addition, slight 
forward thrust, to supplement the propulsion turbojet. By 
this means, speed is increased by about 10 knot increments 
to about 70 knots. These two approaches thus leave a speed 
band of some 20 knots, which is to be bridged bv full transitions. 

Up to the time of the S.C.1’s arrival at Farnborough, after 
the flying display on Tuesday, September 8, the second proto- 
type (XG905) (which made its first hovering flight (tethered) 
on May 26, 1958), had flown up to 30 knots in the VTOL 
régime, and down to about 120 knots in horizontal flight, 
leaving a 90 knot gap to be bridged. 

Transitions had been delayed because of a control problem 
encountered on reducing horizontal a and increasing thrust 
of the lift engines. A nose-up pitching moment under these 
conditions had been foreseen at about 120 knots, as a result 
of wind-tunnel tests, but its magnitude has been under- 
estimated. 

The transition trials were therefore halted for the control 
gearing of the elevators to be changed, and in the meantime 
the S.C.1 was flown .conventionally to Farnborough with the 
object (unhappily frustrated by loose grass) of demonstrating 
its good hovering qualities. These are achieved by four “ puff- 
pipes" at the extremities of the airframe to give control in the 
jet-lift phase, in conjunction with an autostabilization system. 

The vitch-up on slowing down is known to disappear at 
about 90 knots, and the modifications to permit complete tran- 
sitions are thought to require only two weeks or so to be 
incorporated. The sequence had been completed many times 
on Short’'s electronic computer by Tom Brooke-Smith, who will 
probably undertake the first transition from a vertical take-off. 

On its arrival at Farnborough as a conventional jet aircraft, 
the S.C.1 was accompanied by a Meteor 14 “ chase plane” on 
the 20-minute flight from Bedford. some 60 miles away. For 
take-off and landing in horizontal flight, the main legs of the 
undercarriage are arranged to rotate forwards, thus giving the 
aircraft an appreciable nose-up attitude, and the optimum 
angle of attack for the wing. The landing run in this con- 
figuration at Farnborough, and with a tail parachute, was 
short. For vertical flight, a level attitude is obtained by posi- 
tioning the undercarriage so as to avoid an initial horizontal 
component from the lift engines. 


Stort 8.C.7.—No model was featured on the Short stand, but 
some details were available. The S.C.7 is the first project of 
the compinv’s recently formed Light Aircraft Division, under 
Mr. Frank Robertson, and a unique feature in an aircraft of 
its size is the ability to air-drop large loads. The first of two 
prototypes should fly next year. 


Photographs copyright “The Aeroplane and Astronautics” 


Comparable views of the engine installations in the two Saro 
P531s at Farnborough. Top is the Blackburn A129 and, bottom, 
the de Havilland Gnome. The latter has yet to fly. 


In layout the S.C.7 is reminiscent of the Miles H.D.M.106 
project, but without the latter's ultra high-aspect ratio wing. 
It is to be powered by two supercharged piston engines—prob- 
ably American flat-fours built in this country—and with a gross 
weight of 8,250 Ib., will have a 3,000 lb. payload. hie 

The fuselage is designed to provide the best possible facilities 
for freight loading and carrying, with a rear loading door, a 
constant 64 ft. square cross-section, and a flat floor 2 ft. above 
ground level. Doors in the fuselage side give external access 
to the freight lashing points so that it is unnecessary for anyone 
to remain in the hold during loading. Seat rails provide for 
up to 15 passengers (five rows of Short SM700 triple-unit light- 
weight seats) or paratroops. 

In its primary réle as a freighter the S.C.7 can carry up to 
3,000 Ib. of almost any kind of freight at a density of 
5 lb./cu.-ft. and the cross section is large enough for small cars 
to be carried. In the agricultural — oat is Poet space 
for dropping or spraying apparatus plus dust or liquid. — 

nanaeane: ean 64 ft. 3 in.; length, 38 ft. 9 in.: height, 
13 ft. 5 in.; gross wing area, 373 sq. ft.: aspect ratio, 11.1. 

Weicuts: Gross, 8,250 Ib.; max. payload, 3,000 Ib.; max. fuel, 
1,080 Ib. 

PERFORMANCE: Best cost cruising speed, 150 m.p.h.; stalling 
speed (flaps down), under 55 m.p.h.; take-off distance to 35 ft., 
420 yd.; landing distance from 30 ft., 500 yd.; range with max. 
pavioad. 200 st. miles; range with 2,150 Ib. payload, over 
1,000 miles. 

Vickers Vanguard.—With the Vanguard in the air for the 
first time at Farnborough, Vickers devoted a large part of their 
stand, and their public relations and sales effort, to the theme 
that “the Vanguard breaks the fare harrier.” Assuming 65% 
load factors in a 139-seat version, a 10% profit margin, and no 
freight, the Vanguard could reduce present tourist fares in 
Europe by 30-50% over stages from 240 to 1,000 st. miles. 

New details were given of the way in which the Vanguard 
can be adapted for freighting—a possibility of particular 
interest in view of the recent “ break-through” of the big 
turboprop freighter. Three possibilities with the Vanguard 
are (a) a direct modification of the passenger version, with 
large rectangular side-loading doors, strengthened floor, no 
windows, and a 40,000 Ib. payload; (h) simil>r to (a) but with 
structural modifications for a payload of 63.900 Ib., and (c) 
a tail-loading version with large clam-shell freight loading doors 
and 62,000 Ib. payload. : 

The proposal listed as (b) above involves a gross weight of 
166,000 Ib. and provides for a 1,150 miles range with full 
payload or 2,300 miles range with 46,500 Ib. payload. Minimum 
direct cost is 5 cents per ton-mile over 900-mile stages. 


Vickers V.C.10.—The appearance of this aircraft has changed 
only in slight details since a model of B.O.A.C.’s new 
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omni-route jet transport was first shown last year. One 
noticeable point of redesign was around the acorn fairing at the 
fin/tailplane section. The first production V.C.10 of 35 ordered 
by B.O.A.C. is scheduled to fly in the summer of 1961. Other 
new details will be found on page 211. 


Westland Westminster.—To the range of Westminster variants 
already announced Westland have added the pod-carryin 
crane-transporter, similar in concept to the recently complet 
Sikorsky S-60. This project uses identical mechanisms and 
major systems—including the rotor and transmissions—of the 
two prototypes, but has a new fuselage and stilt-like four- 
point undercarriage designed to allow for the carriage of pods. 

As a basic flying crane, this Westminster would straddle loads 
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up to 10 ft. high and 15 ft. wide, of any length. Within the 
gross weight of 36,000 Ib. the disposable load for fuel and 
payload is 14,000 lb. Alternatively, a specially designed pod, 
weighing about 1,000 lb., could be carried. With internal 
dimensions of 34 ft. by 10 ft. by 8 ft., such a pod could be 
designed to — any specific military loads, such as 50 assault 
troops, 40 stretchers, light and medium vehicles, etc., or special- 
duty pods could be designed to carry bulk fuel, a field hospital, 
mobile workshops, operational H.Q. and so on. Cruising speed 
would be over 100 knots and range 180 naut. miles. 

Both Westminsters flying at Farnborough have 3,150 s.h.p. 
Eland 229A engines compared with the 2,800 s.h.p. Elands in 
the first prototype when shown last year. The production 
Westminster engine would be the 3,500 s.h.p. Eland E.211, 
although Westland are also studying a Tyne-engined West- 
minster which would have improved performance. 


Turbofans were Farnborough Highlight 


Mest interesting of the new engines at Farnborough this 
year were the Bristol Siddeley BE.58 ducted fan and 
the Rolls-Royce RB.141 by-pass turbojet. With thrusts of 
14,500 and 14,300 lb. respectively these new-generation fan 
engines are competitive and make an interesting study. No 

rformance details have been given for the RB.141, but the 

E.58 has a full-thrust static s.f.c. of 0.572 lb./Ib./hr. and a 
5.58: 1 thrust/weight ratio. 

Both powerplants belong to families of engines under 
development by their respective manufacturers. 

The Bristol Siddeley BE.53 lift-thrust ducted fan, which is 
almost identical to the BE.58, will probably power the Hawker 
P.1127 vrow strike fighter. The RB.141 was to have been 
installed in the Airco D.H. 121 airliner, but following a reduc- 
tion in this aircraft's size the later RB.163 of 10,100 Ib. thrust is 
to be used. The RB.163 is related to the RB.141 but has a 
higher by-pass ratio. At present the only likely application 
of the RB.141 is in advanced versions of the Caanvelle air- 
liner. 

First run of the RB.141 is to be next month; the BE.58 has 
not yet run, but the Bristol Siddeley BE.53 turbofan which 
differs only slightly has already done so. A comparison with 
the RB.141 shows that the BE.58 has the greater diameter and 
is probably more difficult to install because of the ducting 
necessary for its front fan efflux; on the other hand, its by-pass 
ratio is above 1.5:1 and this may well make it more economical 
than the RB.141 whose by-pass ratio is probably lower. A 
low noise level is claimed for both engines. 

Engines which will power many of Britain’s forthcoming 
aircraft and missiles were to be seen at Farnborough this 
year. The powerplant for the English Electric/Vickers TSR-2 
was foreshadowed by the reheat version of the Bristol Siddeley 
Olympus on view. A new version of the Rolls-Royce Avon, 


the RB.146, showed that this famous engine has considerable 
stretch yet. Apparently it is basically an RA.24 Avon to 
which an extra compressor stage has been added. This new 
engine has a 13,220 Ib. dry thrust; applications for it could 
well include the English Electric Lightning and the Saab 
Draken. 

Powerplants for the large British transports now being 
developed are the preserve of Rolls-Royce. The Tyne turbo- 
prop powers the Vanguard and will be used in the Short 
Britannic. The potential stretch of Short’s large military trans- 
port must be considerable, as Rolls-Royce envisage develop- 
ment of the Tyne from its current peak power of 5,730 e.h.p. 
to 10,000 e.h.p. The Conway by-pass engine is specified for 
the Vickers V.C.10 airliner; other applications are for the 
ae Page Victor B.2, the Boeing 707 and the Douglas 

Alvis exhibited its range of piston engines which are widely 
used in helicopter and fixed-wing aircraft. The company also 
had the distinction of engineering one of Farnborough’s most 
novel exhibits, the Saunders-Roe Hovercraft. 

A persistent Farnborough rumour about piston engines 
suggested that Rolls-Royce might produce under licence a 
U.S. flat-four piston engine; one of many possible applications 
could be in the Short SC.7 light transport. On the other hand, 
one well-informed source has said that Rolls-Royce would 
only be interested in low-power turbines for this market. 

Kamjet and rocket motors on view reflected progress .with 
Britain’s missiles. Seen at Farnborough for the first time were 
Bristol Siddeley’s Thor ramjet for the Bloodhound SAM, 
the de Havilland Double Spectre, which is in production for 
the Avro Blue Streak ASM, and the Bristol Siddeley Gamma, 
which powers the Black Knight research vehicle. A model 
Blue Streak LRBM exhibited by de Havilland Propellers 
showed the two thrust chambers of the potent rocket motor 
which Rolls-Royce are producing for this missile. It is in the 
quarter-million Ib. thrust bracket. 

De Havilland Engines exhibited both the turboprop and 
turboshaft versions of the 1,000-s.h.p. Gnome free-turbine 
engine. This is a licence-built version of the General Electric 
TS8. It appears to have been a very wise move to take on a 
licence for this advanced and sophisticated engine, which is 
backed by considerable U.S. development. 

A contract for re-engining R.A.F. Whirlwinds with Gnomes 
is a distinct possibility and export orders for the engine are 
likely as de Havillands can sell it at a considerably lower price 
than the U.S.-built T58. It has already been specified as an 
alternative to the T58 for a range of Sikorsky helicopters and 
for the Vertol 107. 

Bristol Siddeley are no longer competing in the 1,000-s.h.p. 
turbine engine class; development of their P.181 and P.182 
engines has been ended. Blackburn Engines are producing 
their A.129 free-turbine, which is to be type-tested at 970 s.h.p. 
this year. Considerably simpler and cheaper than the Gnome, 
this engine is installed in the Saunders-Roe P.531 helicopter 
and a Whirlwind installation is scheduled. 

In a higher power bracket is the Napier Eland free-turbine, 
which powers both the Westland Wessex and Bristol 192 milit- 
ary helicopters. This engine has received M.o.S. 150-hr. type 


(Continued on page 220) 


TWO OF A KIND.—Of almost identical thrust are the 
Rolis-Royce RB.141 by-pass engine, (above), and the Bristol 
Siddeley BE.58 ducted fan (below). 
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This diagram (“‘Flight” copyright) . 
shows a typical air-blowing, boundary 
layer control system. The graph 
indicates the gain in lift which 

simple flap-blowing can achieve. 


Boundary layer control over the total span > 
enables the NA.39 wing to attain the highest 
lift coefficient yet achieved on any high 
speed aircraft. Control and handling 
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working pilot 


The IFALPA delegate speaking on point source aids to the. 
ICAO Special Meeting, Montreal, February 1959 


«+++ “lt is a most unfortunate time to have to be fiddling with a receiver. 
In order to tune in this type of station, you must switch off all of 
your other communications or else you will never pick up the 
Identification. One man in the cockpit is completely concerned with 
just one thing: tuning in the station - pressing his hands against his 
ears until he can identify it. The other man takes over the entire 
communications guard; continuously receiving clearances stepping 
the ship down, and also slowing it down; at the same time he is also 
operating a check list; this calls for conversation between himself 
and the other pilot if he can finish with his station identification. It 
is a very poor time to be distracted and pre-occupied with tuning a 
facility ... there are eight holding stacks and of these six are non- 
directional beacons and the other two are intersections of radials 
from VORs. Holding on an intersection of two radials, you will be in 
a pattern something like this - one minute on this leg, a one minute 
turn, one minute on this leg, another minute turn and you are back 
where you started. On your Symbolic Display you centre the needle 
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indicating the VOR radial from the left side; the VOR on the other 
side has a needle that is off-set, and as you approach the intersection, 
the needle on the other one will come into the centre—only at that 
one instant do you know exactly where you are. You then punch a 
stop watch and start a turn, using your directional Gyro and Turn 
Indicator—incidentally, you must hold your altitude with consider- 
able precision because there are people above and below you in the 
stack. As soon as you leave this point both needles will be at various 
positions on the face of the dials and extremely difficult to interpret. 
As you come back into your pattern, the needle on the left should 
-centre itself. If it does not you have wind drift, and you have a 
minute in which to correct it and bring it back into the centre. 
‘ISPICTORIAL PRESENTATION DESIRABLE? I would say that it most definitely 
is. There is only one instant in this four minute pattern when you 
know exactly where you are, and that is only if within that minute 
you have been able to re-align yourself"’... 


... but you always know where you are with 
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Engines 
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NEW TURBOSHAFTS.—Two competitive free-turbine engines in the 1,000 
s.h.p. class were exhibited—the Blackburn A.129 (above) and the de 
Havilland Gnome (below). 


POWER PACK.—This Napier Eland power-pack is 
ready for installation in a Canadair transport. 
Note the Blackburn Palouste air compressor at the 
bottom left; it provides air for engine starting. 


DOUBLE SPECTRE.—Above, up to 16,000 Ib. thrust 
is provided for the Avro Blue Steel ASM by the 
de Havilland Double Spectre HTP/kerosene rocket 


ORPHEUS 12.—Latest 

version of the Bristol Siddeley 

Orpheus is the BOr.12. In- 

stalled in a Sabre, this engine 

will begin flight trials later 
this year. 


LARGER AVON.—Latest 
Rolls-Royce Avon is the RB. 
146 which gives 13,220 Ib. dry 
thrust. Clearly visible is the 
extra compressor stage at the 
front of the engine which 
distinguishes it from the RA. 
24. Possible applications are 
in the English Electric 
Lightning and Saab Draken. 
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(Continued from page 218) 


approval at 1,650 s.h.p. and is claimed to be the first helicopter 
turbine engine to be so approved. 

Considerable competition for engine orders is likely if a 
British supersonic transport is produced. Bristol Siddeley and 
Rolls-Royce must be the main contenders; the last comparable 
order, covering engines for the Avro 730 supersonic bomber, 
was worth £29 million and went to Armstrong Siddeley. Both 
aircraft and engine were cancelled. De Havilland Engines also 
has an interest in supersonic propulsion; its Gyron Juniors in 
the Bristol 188 research aircraft may well have flown faster 
than any other British turbojet before orders are given for the 
supersonic transport. 


Propulsion Equipment 


Redif. Ltd., exhibited a Rolls-Royce Conway engine 
simulator which was interesting both in itself and for the 
information it gave about the Conway. Produced for B.O.A.C., 
this simulator represented the operation of the two-spool 
Conway RCo.10 Mk.SO5 as installed in the Corporation's 
Boeing 707s. This Conway has a seven-stage L.P. compressor, 
a nine-stage H.P. compressor, a single-stage H.P. turbine and 
a two-stage L.P. turbine. Its overall pressure ratio is 14: 1. 

The simulator allows basic turbojet training to be given to 
both ground staff and aircrew. The main part of the simulator 
is a large illuminated diagram of the engine linked to dials 
representing conditions inside the engine and flight conditions. 
From his console the operator can vary any of the external 
conditions such as altitude, air speed or temperature and can 
demonstrate the effect on engine performance.. He can also 
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TSR-2 AHEAD.—A reheat 
version of the Bristol 
Siddeley Olympus has de- 
livered 33,000 Ib. of thrust; 
an even more advanced 
Olympus has been specified 
for the English Electric/ 
Vickers tactical support and 
reconnaissance aircraft now 
under development. 


Photographs copyright 
“ The Aeropl and A s” 


show the effects of engine malfunctioning and of faulty opera- 
tion. If he selects “ surge,” for example, the result is a violent 
surging of airflow through the engine with rapid oscillation in 
pressures and temperatures, as well as the appropriate sound 
effects. 

A scale model of the ducted-fan unit which provides lift 
and thrust for the Saunders-Roe Hovercraft was exhibited by 
the Airscrew Co. and Jicwood, Ltd. A fixed-pitch fan, it is 
7 ft. in diameter. When rotating at 1,810 r.p.m. it absorbs 
415 h.p. and is understood to raise the pressure head of the 
air flowing through it by 7.92 in. of water. The mass flow at 
this rating is 288,000 cu. ft./min. 

Serck Radiators, Ltd. have produced a lightweight fuel- 
cooled oil cooler for the D.H. Gnome turboshaft engine. 
Special emphasis was laid on keeping the unit’s weight down 
and it is in fact less than 3 lb. Despite this it must dissipate 
600 B.Th.U./min., equivalent to more than 14 h.p. 

The design makes use of special dimpled tubes which have 
the beneficial heat-transfer characteristics of small-bore tubing, 
but avoid the higher pressure losses and constructional difficul- 
ties of small-bore tubes. 

Engine condition analysers were exhibited by Ultra and by 
Elliotts. Both have been developed in the U.S.; the example 
shown by Elliotts was developed and produced by Bendix and 
installed in B.O.A.C.’s Boeing 707s. 

Identical in function, these analysers give an instant check 
on jet-engine temperature and. vibration levels during flight. 
Cathode-ray indication is used in both cases so that a range 
of temperature and vibration levels can be displayed simul- 
taneously; detailed checks can be made if necessary. 

Apart from the vibration pick-ups and thermocouples on 
the engines, the systems have two main units. These are a 
scanner unit for equipment-bay mounting and a display unit 
for flight-deck mounting. The Ultra analyser has transistor 
switching and the combined weight of its two units is 13 Ib. 

B.O.A.C. is specifying engine analysers for the Vickers 
VC-10 and, according te their manufacturers, both those 
described are in the running for this order. 


CONWAY SIMULATOR.—Built by Redifon for B.O.A.C., this 
training aid simulates operation of the Conway RCo.10. It 
reveals a “zero” stage at the front of the L.P. compressor 
which has not been shown on previous sectioned views of 
the Conway. 
ENGINE ANALYSER.—To be produced in Britain by Elliotts, 
the Bendix engine analyser (below), is installed in B.O.A.C.'s 
Boeing 707s to monitor — temperatures and vibration 
levels. 
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Delaney Gallay 


INSULATED DUCTING 


High efficiency—low weight 


This is an adaptation of our 
normal thermal blankets to the 
situation where ducting is 
required to serve not only its 
normal purpose but at the 
same time to protect other 
components from excessive 
heat. Its great advantage is, 
of course, that it provides high 
thermal efficiency at a low 
weight. 


2 Delaney Gallay ducting is 
r constructed in exactly the same 
manner as Delaney Gallay 
thermal insulation blankets, 
except that the Thermoflex 
R.F.300 insulant is  sand- 
wiched between dimpled .004” 
stainless steel sheet on the 
outside and plain .015” sheet 
on the inside. 


It can be shaped to fit any 
installation, complex shapes 
presenting no problems, and 
the units will retain their form 
during the lifetime of the 
components to which they are 
fitted. 


If you have a problem that 
high efficiency/low weight 
ducting could solve, please 
write for full information to 


Ducting fitted to the inlet and out- 
let ports of the heat exchanger 
on the Handley Page Herald. 


Specialists in heat exchange and héat insulation for over 40 years ee 


Vulcan Works, Edgware Road, 
London, N.W.2 
Telephone: GLAdstone 2201 
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Valiants 
Show their 
paces 


with 
Probe and Drogue 
in-flight 

refuelling 


Record-breaking non-stop flights from England 
April Nairobi 4,350 miles hrs. 40 mins. 
May Salisbury 5,320 miles 9 hrs. 42 mins. 
June Johannesburg 5,845 miles 11 hrs. 3 mins. 
July Cape Town 6,060 miles 1! hrs. 28 mins. 


Four air forces have adopted Probe and Drogue. 
This equipment is the product of 25 years’ 
experience of Flight Refuelling Ltd., the 
pioneers of refuelling in flight. 


<< Flight Refuelling Ltd 


TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET. BLANDFORD 501. Telegrams: Refuelling Blandford. 


Pressure Refuelling Target 


Systemsand Components | Aircraft 


Aircraft Repair Maintenance 
and Modifications 
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Astronautics and Missiles at 


OW that guided missiles have emerged, after years of 

security-clouded experiment, into the full light of opera- 
tional testing and Service use, something can be said of the 
specialized equipment they contain. 

This is not to suggest that the range of equipment exhibited 
at Farnborough this year was of the latest type, but at least 
it conveyed some idea of the intensive research and develop- 
ment that has gone into our missile programme over the 
years. Constant development in the electronics industry, 
for example, is resulting in smaller and lighter missile receivers, 
while, on the propulsion side, similar trends are discernible 
in lighter and less complex rocket motors. 

Many of these equipment refinements are therefore directly 
related, by virtue of improved mass ratio, to increased 
performance in speed, range and altitude. Component reliability 
is also being improved. 


Seaslug Electronics 

In the Guided Weapons Park were a number of interesting 
electronic developments. Stages in the evolution of the Sea- 
slug guidance equipment were shown by the General Electric 
company in a joint display with Sir W. G. Armstrong 
Whitworth Aircraft, Ltd., and Sperry Gyroscope Co., Ltd. 

A guidance receiver for early trials, massive by modern 
standards, was made with three removable units to facilitate 


An early type of Seaslug guidance receiver, fully sealed and 
pressurized, and containing about 100 electronic valves. 


the introduction of design changes, Alongside were more 
recent examples of guidance receivers, fully sealed and pres- 
surized, and containing approximately 100 electronic valves. 
It was shown, however, that an experimental receiver making 
use of transistors, magnetic amplifiers and printed wiring, 
provides the same basic facilities as the conventional valve 
equipped units, with considerably reduced size, weight and 
power consumption. 

In an adjacent booth, Sperry showed a four-finned control 
ring for the Seasiug missile. Included in the package were 
the four hydraulic fin servos, hydraulic pump, and a tubular 
structure extending through the axis of the pack for the 
rocket motor tailpipe. 

Motor tubes for just this type of application could be 
seen on the Bristol Aerojet stand. One example, manufactured 
from light-alloy tube, was lined with Durestos and the expan- 
sion cone wrapped with glass fibre. 


Power Supplies 

Two types of auxiliary power are required for the flight 
control of the Seaslug missile. Hydraulic pressure is needed 
to move the control surfaces as directed by the guidance 
system, and electric power is needed for such units as the 
guidance receiver, the roll stabilization gyros, accelerometers, 
telemetery, etc. 

Source of auxiliary power in Seaslug is a gas generator in 
which isopropyl nitrate is burnt under controlled conditions 
to produce the gas supply which, after cooling and filtering, is 
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Farnborough 


used to drive both the turbo-alternator and the hydraulic pump. 

A compact and versatile source of high pressure gas is thus 
provided which is equally applicable to small airborne rockets 
and ballistic missiles. 

The Armstrong Whitworth type TP-1 generator has been 
designed to deliver gas at a temperature of 400° C. and a 
pressure of 625 p.s.i. Since I.P.N. burns at about 1,200° C., 
it is necessary to cool the products of combustion prior to 


Use of transistors, magnetic amplifiers and printed wiring in this 
experimental equipment has resulted in considerable reduction 
in size and weight. 


delivery to the driven machinery, and this is done by injecting 
a mixture of water and methyl alcohol into the hot gas stream. 
Fuel and coolant are contained in a single lighi-alloy 
cylinder from which they are expelled by pressurizing a 
coupled piston assembly by means of gas tapped off from the 
combustion chamber; thus the system is self-sustaining. 


Seaslug Boosters 

In addition to the control system and electronics, details 
were given of the wrap-round booster arrangement of Seaslug. 
The four solid-propellent units are held collectively at their 
forward ends by a common front boost attachment and the 
nozzle of each booster is slightly offset to the longitudinal 
axis of the missile. As a result, the boost efflux is directed 
clear of the missile and the missile rolls to reduce dispersion. 

Each booster is fitted with an arming head which permits 
safe handling in the unarmed condition. Only when the 
missile is in place on the launcher are the arming heads auto- 
matically actuated, sealing the front end ready for firing and 
also completing the firing circuits. It will be recalled that in 


This attitude indicator 

has been test-flown in 

the Skylark high- 

altitude research 

vehicle developed by 
the R.A.E. 
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Service operation Seaslug will be supplied automatically to the 
launcher em a magazine that is located below decks. 

The boost period lasts only a few seconds and, just before the 
boosters burn out, the sustainer motor in the missile is ignited. 
The boost release mechanism operates towards the end of 
the boost phase, when the high drag of the four units causes 
them to move rearwards relative to the missile body, and 
disengage. 

Rate Gyro Scanner 2 

When a missile is flying on a direct course to intercept a 
moving target, the line of sight from missile to target remains 
a fixed direction in space, and the target bearing does not 
change. Consequently, if the missile is not on an interception 
course and the rate of change of this bearing can be measured, 
it can be used to guide the missile on the red path. 

The function of the homing head, shown by Elliott Brothers 
age mgr Ltd., is to measure this rate of change in bearing. 

o do this it must know where the target is, so it includes a 
radar receiver with a narrow beam aerial. However, it 
must also be able to determine the rate of turn of the aerial 
in space and this is most easily accomplished by mounting 
a gyro on the back of it. 

In the earlier types of Elliott homing head, a free gyro was 
precessed to follow the line of sight by the application of a 
torque. Being mounted on the aerial it required little freedom 
of movement and was known as a line of sight gyro. The 
applied — then gave a measure of the precession rate 
and hence the rate of change of bearing. 

The homing head shown at Farnborough this year is a 
further development of the 7D4B scanner exhibited last year, 
in which the line-of-sight gyro has been replaced by two rate 
gyros. Other features of note are the printed circuit electronic 
units and the dish-positioning servos which, incorporating the 
Elliott adjustable lap servo-valve, achieve very good isolation 
between the homing head and the angular movements of the 
missile body. 

Missile guidance radar, which is now a regular feature of 
Elliott exhibits, has been developed on behalf of the Ministry 
of Supply as esti of a research programme begun several years 
ago into the basic problems of radar homing, embracing flight 
trials in the G.P.V. (General Purpose Vehicle), and ground 
studies of the dynamic performance of various guidance and 
control systems. This work has contributed much to the 
development of missile-borne guidance equipment in actual 
weapons. 


Inertial Guidance 

Elliott's are also reported to be well advanced with the 
development of inertial guidance systems which, as is well 
known, are among the most complex in the entire missile field. 
One of the first examples is expected to be flown in the Avro 
Blue Steel stand-off bomb. 
_ Perhaps the most important advantage of inertial navigation 
is that it does not require any radiation from outside the 
missile and is thus secure from enemy interference. This form 
of navigation is similar to dead-reckoning in which the posi- 
tion, velocity, time and direction are known before Blue Steel 
is released from the bomber. All subsequent velocity and 
position data will be computed from acceleration measurements 
made within the missile. 
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Attitude Indicator 

A further example of missile-borne equipment at the Show 
was an attitude indicator which the General Electric company 
have developed for the Guided Weapon Department, R.A.E., 
to measure the attitude of a Skylark research rocket in roll, 
pitch and yaw. 

To achieve this, two high-power C.W. X-band ground trans- 
mitters are stationed on saa tide of the range centre-line to 
illuminate the rocket. In the rocket, a special electronics bay 
contains the circuitry and three flush-mounted microwave 
aerials, arranged to form two orthogonal interferometers. 

By a phase comparison technique, the angles between each 
interferometer base line and each transmitter are measured. 
Any three of these four angles can be combined with the 
knowledge of the rocket’s position in space to determine roll, 
pitch and yaw within a few minutes of arc. 

Proximity Fuse 

In addition to the complete Firestreak on the stand of 
de Havilland Enterprise (illustrated last week), de Havilland 
Propellers had on view a complete infra-red guidance head, 
with exposed electronics pack, torque motor, actuator, rate 
yro, accelerometer, compressed-air driven power unit, air- 

ttle and reducing valve, etc., revealing a considerable degree 
of miniaturization. No details, however, were forthcoming of 
the infra-red proximity fusing system, said to operate by a 
process of triangulation depending on heat waves striking 
— behind the two ring windows aft of the guidance 
ead. 

There were rumours of a “second generation” Firestreak 
with improved propulsion and guidance but, like the 
Bloodhound and Thunderbird progeny, it was again a case of 
“no comment.” 


G.W. Accumulators 

A range of small, lightweight, silver-zinc accumulators 
specially developed for use in guided missiles was shown by 
Venner Accumulators, Ltd. The design is based on the pro- 
duction of from one to 10 cells which can be combined in 
any number, or in any reasonable form, before potting in 
resin. One such battery was shown specially contoured to fit 
into the odd space inside a missile. 

The makers claim that accumulators produced in this way 
are normally less than a third of the weight and volume of an 
equivalent lead-acid battery. Another important factor is that 
silver-zinc accumulators show no tendency to boil or change 
their characteristics at high altitudes or low pressures. 

The Venner HT125 cell has a nominal capacity of 
0.125 ampere hours, being suitable for discharge over a range 
of currents from 0 to 500 milliamps. This discharge range 
meets the requirements of many transistor applications and 
also current requirements too high for small dry cells. 
Instruments and Test Equipment 

A whole range of missile components and test equipment 
was shown by Graseby Instruments, Ltd., including rotary 
switches designed to effect noise-free programming of missile- 
borne equipment; precision liquid-damped miniature linear 
accelerometers; an accelerometer recorder; and booster separa- 
tion switches. Graseby have also developed a portable 
centrifuge for component testing and adjustment with an 
acceleration range between 4 to 100 g. Their latest product 
is a high-precision, three-axis, gyroscope tester. 


When thrust from Seaslug’s 
boost motors decreases, the 
units move back and are 
released to pivot outwards 
about their aft connections 
and separate from the missile. 
The flat end-plates provide 
sufficient drag to ensure the 
backward movement. 
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To air BP, BP House, Ropemaker St., London, E.C.2 


AiR BP's Handbook, Wallchart and Pocket 
Folder—just published — provide a com- 
plete guide to the current range of BP 
aviation products. They cover piston and 
turbine engine oils, greases, hydraulic and 
de-icing fluids, protectives and special 
products, showing specifications and 
operating data. Designed for rapid and 
easy use in office and workshop, they are 
an essential reference for every aircraft 
engineer. Send now for free copies. 


Please send me items ticked as under :— 


HANDBOOK | | WALLCHART [ ]} FOLDER [ | 


Name 


Address 
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TOMORROW is the great and 
permanent challenge of the 
aircraft industry. One development = 
follows the next at great speed. 

A theory becomes a series 

of specific engineering problems 
perhaps more swiftly than in 

any other industry. 

Helping to piece together the 
picture of future flight are the research 
teams of Lucas and Rotax. 

How successful they are, you may 
judge from the number of maior 
aircraft and engine manufacturers 
throughout the world who choose 


Lucas and Rotax systems. 


LUCAS fuel and combustion systems for gas 
turbine and ram jet engines: hydraulic systema 


ROTAX complete electrical and starting 
systems for aircraft 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., 
Birmingham and Burnley. 

ROTAX LTD., Willesden Junction, London, N.W.10. 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne 
and Sydney, Australia. 

LUCAS-ROTAX LTD., Toronto, Montreal and 
Vancouver, Canada. 
SOCIETE FRANCAISE DES INDUSTRIES LUCAS, BR 
11, Rue Lord Byron, Paris 8. 
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Though the years, Piessey Aircraft Starters 
fave more than kept pace with the develop- 
ment of arcraft engine design. Today, and ag 
the logical outcome of such long and 
intimate experience in this specialised field, 
Plessey is able to offer an unrivalled range 
of Aircraft Starters for piston engined, turbo- 
prop, or turbojet types. 


Ples sey | 


Aircraft 
Starters 


* For qualified engineers interested in working on advanced 
equipment of the type illustrated, the opportunities at 
Plassey are outstanding. Write to the Personnel Officer 
for information. 


AIRCRAFT MECHANICAL DIVISION 
AIRGRAFT & ATOMIC ENERGY GROUP 
The Plessey Company Limited - Ilford - Essex 


Overseas Sales Organisation: 
PLESGEY INTERNATIONAL LIMITED ~« ILFORD + ESSEX 


Low Pressure A 
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Farnborough Report ... . 


Bristol/Ferranti Bloodhound SAM 


KEY 7. Ram-air intake 15. Two Bristol Siddeley Thor BT.2 ramiet 
1. Pre-launch high- and low-pressure oil 8. Ram ait drives hydraulic pump for motors : 
connections (feed and return) auxiliaries after boost-motor separation 16. Sleeve-mounted electronic assembly with 
2. Pre-launch cooling a:r 9. Ram-air relief valves. guidance and control sections. 
Pre-launch electrics connection (multi-pin 10. Hydraulic wing-incidence actuators—wings 17. Mach-number control unit. 
plug) move together for pitch control and 18. Top and bottom channel longerons. 
differentially for roll control 19, Oil-pump supports-hinged at top and 


4. Pre-launch nitrogen supply for pressurizing 


accumulators ll. Hydraulic wing-locking peg pinned at bottom—which bridge longerons 
5. Low-pressure oi! accumulators (return oi! 2. Hydraulically operated scanner of semi- 20. Services duct on either side of 18. 
to these accumulators) active homing system 21 Bag fuel tank 
= 13. Ram-air-driven fuel pump 22. Glass-fibre radome 
6. High-pressure oil accumulator supplies 4 2 
° 14. Fuel supply to Thor ramjet motors 23. Wing shaft drive, pinned and dogged. 


auxiliaries during launch phase. 
24. Assumed position of warhead bay and 
additional fue) tank. 
MOUNTING BRACKETS 


7 COVBLE- SKINNED EXIT NOZZLE 


FLAME STABILIZER 

COVERS 

,PILOT AIR INTAKE 

zFRONT MOUNTING BRACKETS 
INTAKE 


CONTROL PRESSURE PIPES 


~~ 3 SUPPORT VANES 
& 


COOLING AIR 
HOLES 


PERFORATED DAMPER 
/ 
FLAME HOLDING GUTTER 


PUEL INJECTORS 
FUEL INLET 


/ SWIRLER 
MRA 
FIXED RESTRICTOR ‘ 7 PUEL SPILL 
AA 
NAY CAPSULE 4 
WWW AIR/ FUEL RATIO PRESSURE WEAD 
CONTROL MECHANISM 
FUEL DIMENSIONS 96" APPROK 
VALV 
BRISTOL SIDDELEY THOR BT-1 
CONTROL pnessune RAMIET, which powered early Blood- 
PRESSURE AND hounds, delivers approx. 16,500 Ib. 
s MACH NO. thrust at Mach 3 at sea-level. 
\ ILI Operation of the Hobson fuel/ 


air ratio control installed in 


FUEL TO INSECTORS ‘METERING PRESSURE VALVE the Thor ramjet. 
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General Erdeihun, Chief of Turkish Air Staff and 
Officers. 


Above, The Fair Unknown of 
1909 on the Handley Page 
stand. 

Right, Air Vice-Marshal Sir John 
Cordingley, Controller R.A.F. 
Benevolent Fund, Marshal of the 
R.A.F. Sir John Salmond, the 
first C.A.S. after Lord 
Trenchard, and Air Cdre. 
Sydney Smith. 


Above, Vice-Admiral W. K. 
Edden and Vice-Admiral Sir 
Geoffrey Thistleton-Smith. 


Above, Maj.-Gen. E. C. T. Jensen, A.O.C. Tactical Air 
Command, Royal Danish Air Force and officers. 


Above, Col. Vincotte and officers of the Armeé de |’Air. 


Left, Air Chief Marshal Sir Claude Pelly, Admiral Sir 

Walter Couchman, Sec. Off. Connel Smith, Philip Lucas 

(de Havilland Aircraft), _~ Hugh Buckingham (de Havillan¢ 
ngines). 
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The Gnome 


brings a standard power unit 
to Helicopter, STOL, VTOL 


and light transport aircraft 


THE DE HAVILLAND ENGINE COMPANY LIMITED, Leavesden, Herts 


| 
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MARTIN-BAKER AIRCRAFT CO., LTD. 
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Farnborough Report. . . . 


Flashes 


from 


Farnborough 


Hawker Siddeley Aviation confirmed at 
Farnborough an order from the Indian 
Government for two squadrons of Sea 
Hawks. We understand the number 
involved to be 21, of which the majority 
will be new Mk. 6s built by Armstrong 
Whitworth and the remainder refurbished 
R.N. aircraft Over 500 Sea Hawks have 
been built. 


Although the current pre-production 
Blackburn NA.39 have Martin-Baker 
Mk. 4 MS ejection-seats, later variants 
may well change to the Mk. 5 type, and 
employ penetration ejection procedure. 
An NA.39 cockpit is to go to the U.S.A. 
for canopy-penetration ejection tests on 
the rocket-sled at Utah, where a great 
deal of test development has been done 
with Martin-Baker seats. This sled 


& 


SECTIONED SONO BUOY.—A new 
exhibit at Farnborough this year on the 
Ultra Electric stand was a sectioned 
sono buoy which is dropped from search 
aircraft to detect submerged submar- 
ines with its sensitive microphone. 


RADAR SITE.— 
Cossor and Decca 
demonstrated equip- 
ment on the Radar 
Site. On the right 
is the Decca S-band 
nodding height-find- 
ing scanner and on 
the left are the 
Cossor aerials and 
demonstration 
building. 


permits test ejections at 1.A.S. equivalent 
to just under M=1I at sea level. 
* 


The General Electric Co., had a new 
neon airfield obstruction light on show. 
Primarily intended for marking tall 
obstructions, it has an output of 200 
candelas (red). Improvements in the 
company’s high-intensity angle of 
approach indicator include a redesigned 
shutter-driving mechanism and means of 
reducing the effects of internal condensa- 
tion. 


SABRE BOOST.—-Climb and altitude 
performance of the F-86 Sabre fighter 
could be greatly improved by the 
installation of a rocket pack; this model 
shows a Napier scheme for the install- 
ation ofa Scorpion rocket motor. 


Photographs copyright 
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GNOME WHIRLWIND.— 
Left, R.A.F. Whirlwind 
helicopters may be re- 
engined with 1,000-s.h.p. 
turboshaft engines; here is 
a de Havilland Gnome in- 
stalled in a Whirlwind. 


LIGHTWEIGHT OIL-COOLER.— Serck 

Radiators, Ltd., exhibited a small fuel- 

cooled oil-cooler specially developed for 

the de Havilland Gnome turboshaft 
engine. 

The Tennessee Gas Transmission Co. 
has bought a Viscount 818, the first 800 
series with an executive interior. Origin- 
ally ordered by Cubana, it is to be 
delivered at the end of this month. The 
grand total of Viscounts sold (excluding 
Vickers prototypes) now stands at 407; 
another 10 or so are available at short 
“ off-the-shelf.” 

(Continued on page 226) 


notice 


The Ferranti Airpass radar hand 
controller for operating the scanner 
during the search phase. Working 
on correct sense movement, back- 
ward and forward travel of the grip 
controls the scanner in elevation; 
sideways movement operates it 
in azimuth. Manual ranging and 
attack sight image brightness could 
be controlled by the two knobs on 
top of the grip. 
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Flashes From 
Farnborough . . . 


HOVERCRAFT FAN.—Left is | 
a scale model of the four- “am 
bladed fixed-pitch ducted fan 
produced by The Airscrew Co. | am 
and jicwood, Ltd., for the iam 
Saunders-Roe Hovercraft ; it is 7 

described on page 220. 


ROTOR BOOST.—Right, 
components of the tip-jet 
boost system for helicopters *h 
were exhibited by Napier. 
One of these tip-jets was used 775 
by Laporte Chemicals to 

rate the production ie 
of thrust by the catalytic de- 

composition of HTP. 


Photographs and drawings copyright i 
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Decomposition of HTP by a silver 
catalyst to produce steam and oxygen 
was demonstrated by Laporte Chemicals. 
The unit used was a helicopter tipjet 
developed by Napier; this auxiliary tip- 
jet drive will produce 66 rotor s.h.p. on 
the Skeeter and 90 rotor s.h.p. on the 
Whirlwind. Main application of Laporte 
HTP is as the oxidant for the Super 
Sprite, Spectre, Gamma and Scorpion 
rocket motors. 


The Short S.C.1 arrived at Farnborough 
after the list of aircraft in our previous 
edition went to press. The aircraft is 
XG905, the second S.C.1, with five 
R.B.108 engines. Another additional 
aircraft in the flying display later in the 
week was the Saro Skeeter G-APOI. In 
addition to the types listed last week, 
the Scottish Aviation Pioneer flew in the 
Transport Command fly-past. One of the 
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Vulcan Is in the Bomber Command fly- 

past had a flight refuelling probe, and 

three of the Javelins carried Firestreaks. 


Within a year of the first flight of the 
prototype Gannet AEW.3, Fairey Avia- 
tion have flown seven production aircraft. 
The Gannet 3 is almost wholly a new 
aeroplane, only the tailplane and outer 
wings being common to this and the anti- 
submarine variants. The prototype flew 
on August 20, 1958, and the seventh 
production Gannet 3 on August 22, 1959. 
The fourth production Gannet was shown 
at Farnborough. 


From its helicopter work, using a 
spherical display as an artificial horizon, 
Louis Newmark has developed a three- 
axis attitude indicator. Illustrated as a 
working model, it comprises a combined 
artificial horizon and compass display. 


BRISTOL SIDDELEY PR.23.—This vari- 
able-thrust HTP/kerosene motor weighs 
- 32 Ib. and delivers up to 500 Ib. of 

rust. 


It could be used as a vernier 
motor for ballistic-missile control. 
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A recent new development from the 
Accles and Pollock range of fully 
flexible convoluted tubing the 
semi-flexible type of tubing. Manu- 
factured by the helical or annular con- 
voluted processes, the  semi-flexible 
tubing was primarily designed for light- 
weight pipe-work assemblies where 
bending or setting of bends is to be 
undertaken “ in situ” as, for example, on 
powerplants. 


SUPERSONIC UNDERCARRIAGE.— 
Dowty showed this ultra-high-tensile 
steel main undercarriage unit designed 
for retraction into the thin wing of a 
supersonic aircraft. 


The Decca Mk. 2 windfinding radar, 
shown on the Radar Site, has a scanner 
which has been designed to operate in 
two modes—broad beam and narrow 
beam—so that the ‘alloon-target reflec- 
tor can be more reliably held “ in focus ” 
at the beginning of the ascent when its 
movement will, especially in high winds, 
be rapid and unpredictable. The Mk. 2 
operates at slant ranges up to 150,000 
metres or more. 

* 


Marconi were showing the latest 
version of their Doppler navigator, type 
AD 2300B and Canadian Marconi were 
showing, for the first time, the produc- 
tion type CMA-621 Doppler Sensor, or 
DAGMAR (drift and ground-speed 
measuring airborne radar). The AD 2300 
equipment and navigational computers 
were ordered early this month by Marcel 
Dassault for the Mirage 4; the computer 
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RE-ENTRY NOSE-CONE. 

—Black Knight nose-cone 

recovered from a height of 
over 500 miles, 


is of a completely new design to the 
specification of the French company. 
* * 


Currently producing missile and air- 
craft guidance equipment, the Instrument 
Wing of English Electric displayed an 
inertial platform manufactured under 
licence from the Minneapolis-Honeywell 
Regulator Co., of the U.S. The platform 
has a weight of 27 Ib. and the complete 
inertial system, including associated elec- 
tronics, weighs a little under 55 Ib. 


INFRA-RED FIRESTREAK.— Guidance 
equipment display for the de Havilland 
Firestreak. 


Further advances can be expected in 
the Nimonic range of alloys produced 
by Henry Wiggin and Co., despite the 
high state of development these have 
already reached. New high-temperature 
wrought alloys will be introduced as a 
result of vacuum melting and glass extru- 


PRODUCTION 
DOPPLER—Canadian 
Marconi showed, for 
the first time, pro- 
duction units of their 
DAGMAR Doppler 
navigation equipment. 
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sion techniques. Extensions to the range 
of Nimocast alloys are also likely. Other 
improvements will be introduced in the 
production of extruded sections for gas 
turbine rings. Larger billets of forging 
stock for turbine discs will be made avail- 
able, and high-strength alloys with 
improved welding characteristics will be 
produced in sheet form. 


Frankenstein - Beaufort announced 
during the Show the receipt of an order 
for reversible aircraft liferafts and life- 
jackets from Aerlinte for use in their 
three Boeing 720s. Similar equipment 
has been ordered by Qantas for their 
Boeing 707s and Electras. 


The Graviner Manufacturing Co. now 
has a cross-licence manufacturing agree- 
ment with Fenwal Inc., of Ashland, 
Mass., U.S.A. This has increased the 
scope of the fire and explosion suppres- 
sion service which the company offers. 


Contrasting sharply with their boot 
stamping demonstration in the Thunder- 
bird enclosure last year, the Army this 
year were showing a much more refined 
operational technique with this potent 
missile. The team were wearing their 
best blues—and white gloves. 


FAN-COOLED BRAKE.—A ducted fan, 

which can be fitted without major 

modification to existing equipment, is 

a Dunlop solution to the brake-cooling 
problem. 


A new miniaturized flight recorder, 
15 in. x 8 in. x 6} in, and weighing 41 Ib. 
was shown by Royston Instruments. This 
has been designed for arduous g and 
vibration conditions — including opera- 
tion unpressurized at extreme altitudes, 


| 


Above, the Dart Herald on its way to 

Farnborough resplendent in show | 

finish and B.E.A. markings. Left, the & 

prototype of the new ground-attack 

version of the Hunter arrived carrying 

24 rockets and two 230-gal. auxiliary Facto 
fuel tanks. 


Javelin 

ductios 

Below, left, the English Electric two- Firestr 
seat Lightning trainer — here flying shot o 


with air brakes extended. Below, guard 

the standard production Jet Provost four jf 

was displayed with the new fluores- 

cent markings adopted for R.A.F. 
trainers. 
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a close-up picture of the 
FAW .8—a standard pro- 
1 aircraft carrying four 
eaks. Right, a dramatic 
f the new Vickers Van- 
turboprop airliner, with 
Xolls-Royce Tynes, for 
B.E.A. 
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Systems and Services 


Airborne Power Packs.—The airborne auxiliary power unit is 
far removed from the windmill-driven generator of long ago. 
The ram-air turbo-alternator is really not so much more than 
a very sophisticated development of that old friend, but the 

wer pack is by way of being an airborne power-house which 

become an essential feature of the big military aircraft. 
Whereas the ram-air turbo-alternator simply provides, when it 
is in action, an emergency electric supply, the A.A.P.U. provides 
both shaft power and compressed air. 

The Blackburn Artouste 510 unit—in the Victor B2 and the 
Canadair CL-44—is, in effect, a Palouste air-bleed engine with 
the rotating assembly shaft extended forward to a power-unit 
gearbox. It can supply maximum electrical output or com- 
— delivery, or any controlled combination of the two. 

leed air is available for powerplant starting, air conditioning 
or de-icing, and shaft power is available for driving a generator 
or an hydraulic pump for the aircraft services. The pack is only 
37 in. long and 27} in. high and gives 2.4 Ib./sec. of air at 
zero s.h.p. or 1.95 Ib./sec. with 100 s.h.p. The A.A.P.U. system 
is also applied to a podded starter trolley which can be carried 
on under-wing pylons; such units are in production by 
Blackburn for the Royal Navy. 

An auxiliary powerplant for the Vulcan was shown by Rover 
Gas Turbines. This provides electrical power and low-pressure 
air as required. The unit consists basically of a Rover 18/60 
industrial gas turbine engine coupled to a Rotax alternator 
through two-stage helical reduction gearing. It provides 
0.7 Ib./sec. of air at 44 p.s.i. and 32 kW. in LS.A. at sea level. 

A gas turbine compressor and shaft power unit for airborne 
or ground use is being made by Bristol Siddeley under licence 

ik from AiResearch. This, the GTCP-85, also delivers compressed 
se air and shaft power in pro 


rtions as required; a typical ratio 

th is 50 |b./min. of bleed airflow and 100 s.h.p. at 10,000 ft. in 
a 1.S.A. conditions. Its weight, according to requirements, is 
about 265 Ib. A smaller, 50 Ib., turbine power-unit, the 


GTP-30, delivers rather more than 35 s.h.p. at sea level. 
Rotol (Dowty) have now introduced a new two-blade ram-air 
turbine with a maximum output of 35 s.h.p. and an overall 
diameter of 23 in. Rotax produce both ram-air and turbine 
- bleed-air turbo-alternators. The ram-air unit, providing power 
in emergency, consists of a 15 kVA alternator driven by a 14- 
; blade variable-pitch turbine. It is governed to constant speed 
egy through pitch change. Plessey have designed 9-in. hydraulic 
“ and 15-in. electrical ram-air turbines for emergency use; the 
9-in. units have been test flown at speeds in excess of M=1. 


Integrated Flight Control.—The trend towards integration in 
the flight control and armament systems could not be arco 
aah 33 seen in its military phases because the aircraft ty in whic 
aes cae such integration is being fully developed are still classified. 
1? But on the civil side the trend can be seen in the D.H.121 (for 
oo en which Smiths and Sperry are joining forces) and the V.C.10. 

Something of the Elliott-Bendix contribution to the V.C.10 
could be seen on the Elliott-Automation stand. . 


The Edghill Autostair self-propelled aircraft embarkation steps 
for Trans-Canada Air Lines. 


For this aircraft the PB-20 autopilot system consists of two 
separate but identical systems each with its associated com- 
parison monitor and each having facilities for vor and Ls 
coupling (with auto-throttle control) and height, airspeed and 
Mach locks. There is dual automatic trim and dual yaw- 
damping. The comparison monitor assesses the differences in 
performance between the two systems and automatically dis- 
engages the autopilot when error tolerances are exceeded. The 
autopilot actuators are to be part of the powered control system 
and there are two modes of auto-control, in one of which 
the pilot has overriding authority, but is, in effect, helped by 


Above, a, by Flight Refuelling, this self-powered under- 


used for «« buddy” refuelling by naval fighters 


win can 
and strike aircraft. 


Left, in the group of Rotol ram-air turbines is a new two- 
blade unit, shown with a Rotax solid rotor alternator. 


the autopilot. Provision for automatic flare-out and landing 
equipment is being made in the design of the V.C.10 and the 
D.H.121. 


Power Controls.—Apart from the VTOL control fan 
(described and illustrated on pp. 123-4 of our September 4 
issue}, Boulton Paul Aircrafts exhibit included some new 
developments in power-control systems. Last year they showed 
a lightweight pneumatic system and gave information about 
a rotary control valve designed to overcome the break-out force 
and other difficulties experienced with high-pressure valve- 
operated systems. This year Boulton Paul showed a typical 
packaged power-control unit—actually that operating the 
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elevons of the Vulcan B2—which is self-contained, with its 
own fluid supply as well as a set of units for the NA.39. 
Each unit consists of a-tandem hydraulic ram operated from 
separate hydraulic supplies and controlled by rotary valves. 


Buddy Refuelling.—Flight Refuelling exhibited its Mk.20 
refuelling pack. It is a _ self-contained pod unit which 
can be carried on underwing pylons in place of drop tanks. 
This refuelling pack is under development for the Royal 
Navy and will, no doubt, be used for “ buddy” refuelling by 
Scimitars and Sea Vixens. With it aircraft can be refuelled at 
speeds up te 310 knots E.A.S. and heights up to 45,000 ft. 
The carrier aircraft can fly up to Mach | or 500 knots E.A.S. 

The unit is powered by a Rotol ram-air turbine in its nose; 
this drives a two-stage centrifugal pump and a hose-reel unit 
which can trail 55 ft. of 14-in. bore hose. Fuel capacity is 
150 Imp. gal., but additional fuel from the aircraft’s tanks 
can be transferred to the pack. The empty weight of the pack 
is 800 Ib.; it can deliver fuel at 150 gal./min. With this pack 
a vw aircraft can be transferred to the tanker rdéle in 
an hour. 


_ Aircraft Fuellers.—Two new developments in _ the 
Zwicky range of aircraft fuelling vehicles were the Severn 
refueller currently being supplied to Shell-Mex and B.P., and 
the Superjet dispenser for B.P. Trading. 

The Severn refueller is an articulated vehicle utilizing A.E.C. 
Mammoth Major six-wheeled chassis and a 11.3-litre A.E.C. 
engine developing 150 b.h.p. It has an aluminium-alloy tank 
with a total capacity of 10,000 Imp. gal. and all the controls 
and refuelling equipment mounted directly behind the cab. 
Using two 120 ft. by 2 in. hoses, it has a fuelling rate of 
300 I.g.p.m. and can deliver 1,200 L.g.p.m. with two 60 ft. by 
3 in. hoses. With two 120 ft. by 24 in. hoses it has maximum 
aircraft defuelling rate of 200 L.g.p.m. Designed to fuel both 
turbine and piston-engined aircraft, the Severn, by virtue of 
its aluminium tank and pipework, has a weight of product 
to unladen weight ratio of 2.221 to 1. 

Introduced to supply fuel from airfield hydrant mains 
systems to the large turbine transports, the Zwicky dispenser 
contains very little pipework. Fuel enters the unit through 
35 ft. of 4-in. bore hose, passes through a 6-in. pressure 
controller and a micron filter and air separator before going 
— two similar circuits each with a 60 ft. by 3 in. delivery 

ose. 

Another aircraft fuel dispenser at the show was the Firth 
Cleveland unit produced by the Group under licence from 
Pryor Manufacturing of Ohio, U.S.A. Capable of dispensing 
fuel at 600 U.S. g.p.m. through twin hoses, it has a rear-deck 
platform for the hose operator. These units can be supplied 
as prime movers or as trailers. 

Esso displayed their new Python fueller which was first 
shown on a limited scale at London Airport a few months 
ago. The first of a number on order, this vehicle has a 
total capacity of 12,000 Imp. gal. and a fuelling rate of 
1,000 I.g.p.m. at 50 Ib./sq. in. through two 24-in. hoses. The 
Python at the show is to go into airport service in the very 
near future. 


A view of the outside 
equipment park where a 
wide variety of aircraft 
ground servicing and 
maintenance units were 
on display. In the 
bottom right-hand cor- 
ner is the Shell motorized 
overwing hydrant dis- 
penser with the new 
Esso 12,000 Imp. gal. 
Python fueller behind it. 
The Marconi mobile ins- 
trumentation showroom 
is in the centre. 
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“The Aeropl and A ics” 


THE AEROPLANE 
end ASTRONAUTICS 


Safety Equipment.—In the field of aircraft fire-protection 
equipment Pyrene displayed one of its new Mk. 7A 
airtield crash and fire tenders. Built on a Thornycroft “6 x 6” 
chassis and powered by a 200 b.h.p. Rolls-Royce petrol engine, 
it has accommodation for a crew of five. A foam turret can 
be controlled from the driving seat and in its secondary réle 
the Mk. 7A can be employed as a normal fire engine, projec- 
ting water from its own tank or external supplies. 

Available with or without CO, fire-fighting equipment, its 
body can be fully insulated and heated for operation under 
Arctic conditions. 


Military Aircraft Servicing.—- British Oxygen has pro- 
duced a new dual-purpose liquid-oxygen trolley for use on 
board R.N. carriers. Designed for easy handling, the unit has 
a 16.6 Imp. gal. vacuum insulated tank, brakes and lashing 
hooks. The tank has a working pressure of SO p.s.i.g., 1-in.- 
bore fill and drain couplings with a flexible stainless-steel hose 
insulated for ease of handling at the low temperatures involved. 

An external stores-handling trolley which will fit under all 
British military aircraft at present in service was exhibited by 
M.L. Aviation. A multi-purpose unit, the trolley has been 
designed for handling all types of stores or equipment up to 
a weight of 3,000 Ib. It has a wheeled structure provided with 
a table framework adjustable for height and capable of tilting 
longitudinally in’ either direction as required, 

Two versions of the M.L. handling trolley are available. 
One with single hydraulic lift relative to the wheels, and 
another with double lift so that the chassis can be lowered 
to ground level between the wheels. 


Ground Power.—The trend towards constant-frequency 
ac electrical power systems in advanced civil and military air- 
craft was reflected in the outside static equipment park this 
year. There a number of ac and combined ac/pc ground 
power units as well as pc power packs were exhibited. 

Such ac equipment includes the new ground power units 
(G.P.U.) which Vernons Industries is producing for B.O.A.C. 
One exhibit was the first of the new 100 kVA. sets which 
the company is supplying to the Corporation towards the latter 
part of this month and another was a skid-mounted 25 kVA. 
unit. 

The 100 kVA. set is a 400 c.p.s. three-phase equipment 
employing a brushless alternator with rotating rectifier. The 
25 kW., 25 kVA. nominal 200/115 V., three-phase, 400 c.p.s. 
set is driven by a Ford four-cylinder diesel and has a weather- 
proof steel canopy. Both units are based on well-tried equip- 
ment which has been in service for a number of years. 

Auto Diesels has produced under M.o.S. contract a new 
400 c.p.s. diesel alternator G.P.U. for use by the R.A.F. This 
unit, known as the model 7, is to be pedestrian operated with 
a hydraulic transmission drive and a “dead-man” type of 
handle control. Powered by a Leyland Type 600 engine it has 
a GEC. 60 kVA., 120/208 V., three-phase alternator. 

Under the heading of pc servicing trolley was the Houchin 
ESD/2 dual-voltage ground power unit produced to B.E.A. 
requirements for starting and servicing its Vanguard and 
Comet 4B transports. This unit’s primary power is diesel and 
the two Houchin generators provide 28.5 V., 1,200 amp. con- 
tinuous, ‘or 2,250 amp. for six seconds, and 22 V. 300 amp. 
continuous or 950 amp. for 10 seconds. 
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Trends in Structures and Materials 


E new generation of commercial aircraft on view at 

Farnborough—the Vickers Vanguard, the Armstrong 
Whitworth Argosy, and the Avro 748-to-be—all share the 
common philosophy of “ fail-safe.” Acknowledging the possi- 
bility that cracks may sometimes occur in primary structure, 
the rate at which such cracks grow to catastrophic proportions 
can be limited by keeping stress levels low, and alternative 
load paths can be provided to ensure that the aircraft can still 
carry on safely until the next inspection period, even after a 
crack has occurred in a main structural member. Sometimes 
crack spread can be arrested altogether by a reinforcing “ crack 
stopper” placed across the probable path. 

The newest of these three aircraft, the Avro 748 “ DC-3 
replacement,” which has not yet flown, is—apart from the 
* fail-safe ” approach—deliberately conventional, using copper- 
based aluminium alloys and riveted construction and involving 
no techniques which are not familiar to DC-3 and Dakota 
operators. The general stress level is kept down to 12,000 Ib. 
per sq. in. and load-carrying members are duplicated or 
quadruplicated, so that if one should fail the remainder are 
capable of carrying 80% of the ultimate load. 

Because the “ fail-safe” concept depends for its success on 
reliable inspection, Avro are providing 100% accessibility for 
visual examination to ensure detection of incipient cracks and 
corrosion. To guard against the latter bugbear, all seams on 
the Avro 748 will be coated with protective sealants. 

Redux bonding is not employed on the Avro 748 simply 
because it is outside the range of DC-3 techniques. Both 
the Vanguard and Argosy, on the other hand, take advantage 
of the excellence of bonded metal joints under fatigue loading, 
and use Reduxed doubler plates and reinforcement to keep 


A precision casting 
in 100-ton steel for 
the Fairey Gannet’'s 
main wing attach- 
ment (left). 


This centrifugal im- 

pellor disc on the 

H.D.A. stand was 

an excellent example 

of gravity die cast- 
ing (right). 
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High precision forgings such as this Hiduminium component 
are becoming more in evidence every year. 


down stress levels in areas of high load concentration, such as 
windows and door cut-outs. In the Argosy, Reduxed 
laminate assemblies are used in some areas for main load- 
transfer fittings instead of the conventional forging. 

While, in both ‘the Argosy and the Vanguard fuselage, 
design is fully “ fail-safe,” in the present generation of Argosy 
aircraft the two-spar wing does not embody the latest multiple- 
load-path concept, since—for speed of production—its design 
was based on that of the Shackleton wing, but strengthened up 
to give a low stress level and increased fatigue life. In the 
Vanguard, on the other hand, the wing structure is a three-web 
torsion box; and the Vanguard is the first British commercial 
aircraft to employ integrally stiffened wing skins machined 
from solid slab material. 

It is only within the past three years that stretch-levelled slab 
in sufficiently large sizes for wing planks has become available 
on this side of the Atlantic. The Northern Aluminium Co., 
Ltd., supply the slabs for the Vanguard wings, measuring 30 ft. 
by 30 in. by 2 in. thick. Some 80-90% of this material is cut 
away to make the wing planks. Northern Aluminium’s latest 
offering to industry, seen at Farnborough, are square and 
rectangular extruded sections in B.S. L65 and Noral 24 ST, 
with guaranteed tensile properties in’ both transverse directions. 
These new extrusions, too, have been adopted by Vickers both 
for the Vanguard and the V.C.10. 

Security cloaks still veil the details of structural design of 
most contemporary military aircraft, but it is possible to refer 
to the little transonic Folland Gnat Trainer, which was 
demonstrated at Farnborough for the first time. Here, the 
wing area has been increased over that of the Mk. | Gnat, 
and the thickness/chord ratio has been reduced from 8 to 7% 
In consequence, the wing skins have had to be thickened and 
Folland have gone over to a multi-web torsion box with 
integrally stiffened tapered skins in place of the Gnat Mk. 1's 
built-up skin and stringer construction. Both conventional 
machining and chemical milling techniques have been used in 
making the Gnat Trainer wing. 

In the centre fuselage of the Gnat, the fore and aft vertical 
shear members are of magnesium-alloy sheeting; and it is 
possible that this type of material may find wider uses in 
aircraft and missile structures. For use at high temperatures, 
Magnesium Elektron, Ltd., have recently introduced a wrought 
thorium-zinc-zirconium magnesium alloy, ZTY, available as 
sheet, plate, extrusions or forgings. This may be an attractive 
proposition for some missile users: it is easily machined and 
hot-formed, is weldable, and has excellent short-term creep 
strength up to about 350° C. 

Magnesium-alloy castings are in wide use, both in engine 
and airframe applications, and one example to be seen at 
Farnborough on the stand of J. Stone and Co. (Charlton), Ltd., 
is a radar mounting ring for the Blackburn NA.39. Several 
examples of the recently developed high-strength MSR 
magnesium-rare earth metal-silver-zirconium casting alloy, with 
0.1% proof stress of 10-13.5 tons per sq. in. and ultimate 
tensile strengths of 15.5-18 tons per sq. in., are also on view, 
among them a swinging ram for the Sea Vixen and an airduct 
casing for the Rotodyne. 

While there has been, on the one hand, a trend towards 
more and more machining on wing skins, spar webs, rib panels, 
and so on, on smaller highly stressed fittings the tendency is 
to move away from the machine shop. The use of precision 
investment steel castings for airframe structural components, 
rege by the Fairey Aviation Co., Ltd., is now well estab- 
shed, but it is still impressive to see the extraordinary 
ductility that can be achieved in steel castings made by the 
company. 

The techniques were developed to provide the increasingly 
odd shapes of fittings that aircraft designers called for as 
speeds rose, and weight and space corsiderations demanded 
economy of material in areas not readily accessible to the 
machine tool. Casting, on the other hand, allowed the most 
complex shapes to be made with uniform properties in all 
directions. Typical of the applications of precision steel cast- 
ings are the main wing attachments on the Gannet, in 100-ton 
Steel. Many other aircraft firms are now using Fairey precision 
castings. 

D. Napier and Son, Ltd., also are suppliers to the aircraft 
industry of precision investment castings, but in general they 
serve the engine firms rather than the airframe builders. They 
are now developing vacuum casting techniques for the Nimonic 
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(Continued from page 232) 


casting alloys and other high-temperature high-strength alloys. 
Vacuum casting gives better metallurgical and mechanical pro- 
perties, improved surface finish and a higher degree of 
definition. Incidentally, Napier report an increasing interest 
in precision casting from industries outside the aircraft world— 
another example of the infiltration of aircraft developments 
into the general engineering field. 

There remain some duties for which aircraft designers prefer 
to use forged fittings, and within the past two years High Duty 
Alloys, Ltd., have introduced new precision techniques for 
producing draftless forgings to extremely accurate dimensions, 
eliminating the need for subsequent machining. Aluminium 
and magnesium alloys. high-tensile steels, titanium and the 
Nimonics have all been successfully tackled. Among the 
examples to be seen at Farnborough were a titanium torque link 
for a de Havilland aircraft, a high-tensile steel arrester hook 
for the Blackburn NA.39, and a canopy cover forging to very 
close tolerances for a fighter aircraft. 

Turning to non-metallic materials: glass-fibre reinforced 
polyester resins are still finding increasing applications—for 
instance, in the Vanguard there are some thousand-odd glass- 
fibre mouldings—something like a ten-fold increase in com- 
parison with the Viscount. Not all of those are structural, 
but part of the Vanguard roof structure and part of the fin 
are in plastics. 

In the new Twin Pioneer geophysical survey aircraft, glass- 
fibre materials have been used for the wing extensions housing 
the electromagnetic units, both for the structure and for the 
fairings to prevent spurious electromagnetic fields giving false 
readings. The combination of suitable electrical characteristics 
and good structural properties makes polyester resin-bonded 
glass-fibre a verv popular material for radomes both in aircraft 
and missiles. The Walter Kiddie Co., Ltd., exhibited a large 
conical radome, filament wound and subsequently ground to 
close dimensional! tolerances (+ 0.001 in. on wall thickness and 
0.004 in. on diameter), for which they claim an exceptionally 
high strength-to-weight ratio. 

Other applications for resin-bonded plastics include pressure 
vessels—Bristol Aerojet are well established in the production 
of spherical epoxy-resin glass-fibre bottles for inflation pressures 
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Vacuum-meited 
ingot on the Jessop- 
Saville stand. 


up to 3,300 Ib. per sq. in.—and rocket motor casings for which 
both glass-fibre and asbestos-reinforced plastics are in use—as 
well as for missile control surfaces. Turner Brothers Asbestos 
Co., Ltd., are introducing a new high-temperature resistant 
Durestos felt that will withstand temperatures up to 250° C. 
for long periods, and will stand up to short peak temperatures 
of over 1,000° C. 

A brief glance at some forward thinking materials: Astrasil, 
introduced by the British Refrasil Co., Ltd., and produced by 
Microcell, Ltd., a reinforced plastics material resistant to very 
high temperatures and envisaged for insulation on re-entry 
vehicles; stainless-s:eel honeycomb also under development by 
British Refrasil, with the possibilities of sandwich skins for 
supersonic aircraft in mind—a problem which has also been 
tackled by Avro, using Firth Vickers FV.520 heat-resisting 
weldable steel; new Nimonic ultra-high-temperature sheet 
alloys under development, but not yet available, with possi- 
bilities for missile structures; vacuum-melted zirconium alloy 
ingots by Jessop-Saville, Ltd., and beryllium rods and tubes 
by the Chesterfield Tube Co., Ltd.—neither of which are likely 
to interest aircraft makers until the nuclear aero-engine 
becomes practicable. 


Passenger 


Emergency Oxygen Supplies.—-With British requirements still 
to be formulated and with doubts being expressed about the 
permanency of the present American requirements, the situation 
over emergency oxygen equipment for turbojet passengers is 
an interesting one. Two companies, at least, have gone ahead 
with development and design work in this country pending the 
issue of regulations and these companies, Normalair and Walter 
Kidde, were showing equipment and installations. 


The Walter Kidde Company showed an emergency passenger 
oxygen system which is being developed in co-operation with 
the British Oxygen Aviation Services. 


Services 


Full provision for such equipment is likely to be necessary 
only in the case of aircraft used for long-haul, over-ocean 
operations, where easy diversions cannot be made and when 
stage distances are such that the aircraft must continue to be 
cruised, after pressurization failure, at altitudes of at least 
25,000 ft. Such operations demand the use of equipment which 
will offer a duration of something of the order of three hours 
and, for weight-saving reasons if for no other, the use of liquid 
oxygen and evaporating systems is the obvious solution. 
Supplies cannot, however, be unlimited and one of the problems 
facing the designers of the equipment is that of providing certain 
and easily applied supplies to all individual passengers without 
unnecessary wastage. 

Normalair’s solution to the first problem is, while using the 
accepted simple type of passenger mask, a system which 
provides a constant flow through the mask until height has 
been reduced to 20,000 ft. and then a flow of the breathing- 
demand type. By that time passengers and cabin crew will 
be ready to handle the situation, giving special attention to 
those needing it, and with “formers” for the masks of the 
majority of the able-bodied passengers, who will then be able 
to fit them snugly. 

Crew reserve is guaranteed by the use of two separate pressure 
build-up circuits associated with different liquid levels in the 
container. When the level falls below the passenger take-off 
point, and delivery pressure falls to about half the normal 
(300 p.s.i.) figure, the passenger-line is shut off while the crew 
continue to receive oxygen. The lines are linked by a transfer 
valve so that the passenger supply can be reinstated as required. 

For the Walter Kidde system a new type of mask has been 
developed and this, so far as information is available, has been 
designed to ensure the necessary ease of facial application, with 
means of economizing the supplies. The control system permits 
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four modes of supply, including one for full emergency condi- 
tions and others for medical and post-emergency use. A quick- 
donning mask has been developed by Walter Kidde for flight 
crews. 


Gastronomy.—Passengers agcept the supply of hot meals 
without too much interest in the methods by which they have 
been produced, stored and heated. General Electric have been 
designing and selling aircraft galley equipment for some 15 
years and recently reached a century in terms of airline and 
air transport customers, including Aeroflot and U.S. operators. 
At Farnborough G.E.C. were showing a new air-circulation oven, 
with three-heat control, of the type being installed in S.A.S.’s 
Caravelles and being developed for this operator's DC-8s. It 
can handle up to 30 meals per loading and can also be used 
as a hot cupboard. G.E.C. has also designed, for the Vanguard, 
a mew passenger facility panel embodying three individual 
passenger reading lights, air vents and a call button. 

Science in Seating.—Since the introduction of tourist and 
economy fares the business of passenger-seat design and manu- 
facture has become a battle to provide effective standards of 
comfort with limited pitches and widths while offering the 
airline operators lightness, reasonable cheapness, 9g strength 
and cabin-interior flexibility. The result has been a series of 


The Microcell “Exe- 

cutive” twin-seat 

with central tray and 
cabinet unit. 
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The lightweight triple- 
seat unit shown by 
Flight Equipment. 


seat units which are much more comfortable than they look 
and a succession of ingenious modifications of the older ideas 
of seating to provide adequate leg-stretch and fair standards 
of mobility for the passengers. 

The SM.700 lightweight seat by Short and Harland, for 
instance, has a 15-in. floor clearance at the rear, so that there 
is leg room even with 32-in. pitching. The seats and armrests 
tip up to provide lateral free-way and the seat backs include 
an emergency break-forward device. The latest tourist-type 
seat by Aircraft Furnishing (on the Latex Upholstery stand) 
weighs 48 |b. in triple-unit form—by comparison with the 83 |b. 
of the triple-seat unit which first went into service with 
B.O.A.C. in 1957. High shin clearances, tip-up seats and folding 
armrests are retained. 

At the other extreme (the more sybaritic passenger was glad 
to observe) Microcell, after developing most-for-the-least types 
of seat, is now also offering a luxury twin-seat known as the 
“ Executive.” This unit incorporates a cabinet and tray 
between the seats. 


Supersonic Survival 


LTHOUGH the introduction of the Mach 2 English Electric 

Lightning has greatly increased the speed range over which 
pilot escape facilities must be effective, little change in existing 
ejection-seat design has been so far necessary. This was 
apparent from the Martin-Baker display at Farnborough, which 
centred on the latest Mk. 4 lightweight automatic ejection-seat 
of the type fitted to the Lightning, Sea Vixen and Scimitar. 

In addition to a complete seat, its main component 
mechanisms were also displayed. These comprised the 80 ft./sec. 
telescopic gun; the gun assembly for deploying the Duplex 
drogues; blind-linked canopy jettison jack; variable time release 
to permit runway or supersonic ejection; personal equipment 
connector; dinghy or survival pack; horseshoe-shaped parachute 
pack; and electric seat-raising actuator. 

The last-mentioned piece of equipment is one of the new 
features of the Mk. 4BS (Lightning), CS (Scimitar) and DS 
(Sea Vixen) seats, which have less width available for their 
installation. The normal spring-loaded manual lever on the 
seat pan side for height adjustment has therefore been removed, 
and the electric actuator, remotely operated by a spring-loaded 
three-positicn switch, installed behind the seat structure 

The pan itself has been strengthened at the front to prevent 
structural failure possible through forward movement of the 
lower half of the pilot's body during ejection acceleration. 
This was previously possible with the type of pack stowage 
in the seat pan, but Martin-Baker has developed a new pack 
to give and maintain correct location in the seat. This pack 
provides moulded glass-fibre support for the thighs, and is 
linked by a Martin-Baker quick connector to the parachute 
harness. A 30-ft. nylon lanyard in between permits the pack 
to be lowered after parachute deployment, so that it touches 
down first and relieves the pilot of its weight and encumbrance. 

The distinctive horseshoe-shaped parachute pack, which sits 
on a small saddle in the centre of the seatback, now has sheet- 
metal side-shields to prevent its displacement by wind blast 
during ejection with yaw at very high speeds. This is also 


a feature of the Martin-Baker Mk. 5 automatic seats, which 
are specially produced for installation in American aircraft. 
They are strengthened for the 40 g crash case, and are also 
specially designed for the American requirement for canopy 
penetration as the standard ejection procedure. 

Indicated airspeed is the critical factor in ejection, which is 
one reason why little modification has so far been required to 
Martin-Baker seats for supersonic aircraft. When the latter 
begin flying for prolonged periods above M=1 at low altitudes, 
further problems may well present themselves. 

As the only other manufacturer of ejection-seats in the U.K., 
the Folland company has developed its Mk.4G unit for instal- 
lation in the Gnat Trainer. Both existing examples of this seat 
are installed in the prototype Gnat Trainer, which was flown 
(with only one fitted) at Farnborough, but the Mk.4G unit 
was shown on the Folland stand last year. One was also 
installed in the Gnat Trainer mock-up displayed this year. 

The Mk.4G seat features the well-known Folland features of 
80 ft./sec. combined seat-rails and ejection gun, topped by a 
canopy probe; swing breech for seat-arming, with nuisance 
lever as a pilot reminder; and coloured indicator points for seat 
locking, cartridge insertion and arming of the automatics. It 
has a combined parachute and seat harness for the G.Q. 18-ft. 
6-in. parachute of lightweight rip-stop material. 

New features are a single-point personal services connector, 
for aircraft and parachute-stowed oxygen, and mic-tel. Radio- 
telephone contact is also an indication of oxygen connection. 
A new quick-release box for the harness is also provided, with 
several safety features to obviate inadvertent unlocking from 
impact loads, and to facilitate positive engagement. 

The Mk.4G seat has a glass cloth survival or dinghy pack, 
and built-in emergency oxygen. Immediate seat separation is 
retained, and the ejection weight of the fully equipped seat is 
now 105 Ib. The rear cockpit of the Gnat Trainer was shown 
with internal windscreen protection for the instructor, as a 
safeguard in case of canopy loss. 
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THE FIRST 


BRUSHLESS D.C. GENERATOR 


to be available to the 
Aircraft Industry has been developed by 
the Aircraft Equipment Division of 
the English Electric Company Limited 


* 
BRUSHLESS GENERATORS 


eliminate commutator and brushgear 
problems thus providing greatly increased 
overhaul life and reliability 


THE ENGLISH ELECTRIC COMPANY LIMITED - AIR CRAFT EQUIPMENT DIVISION - PHOENIX WORKS - BRADFORD 
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New Bristol Aerojet process produces gas storage vessels of 
great strength—high capacity—exceptionally low weight 


High-pressure gas storage bottles have 
become an essential part of aircraft and 
guided missile systems. They provide a 
compact and efficient method of storing 
energy. 

Bristol Aerojet, specialists in the design 
and manufacture-.of high tensile steel 
welded components, have developed a very 
advanced range of pressure vessels. Opera- 
ting with great reliability at high stress 
levels, this new design provides unusually 
high energy storage capacity for excep- 
tionally low weight. 


Made of chrome molybdenum steel, the 
vessels are welded by the argon shielded 
tungsten are process and heat treated to a 
minimum ultimate strength of 75 tons per 
sq in. All welds are examined several times 
during manufacture, both visually and 
radiographically and are subjected to the 
same stress as the parent material. 


Bristol Aerojet pressure vessels are made 
in many specified shapes and range from 
100 to 2,000-cu ia capacity. When com- 
pared to forged vessels they show a weight 


saving of at least 5 lb per 500 cu in and as 
much as 50%. 


Bristo! Aerojet Pressure Vessels 
Specified For 
Trans-Canada Vanguards 


Trans-Canada Airlines have chosen Bristol 
Aerojet pressure vessels for the Elliot es- 
cape chutes in their 20 Vanguards. 
Other companies supplied include: 
BRISTOL AIRCRAFT LIMITED 
BRISTOL SIDDELEY ENGINES LIMITED 
DE HAVILLAND PROPELLERS LIMITED 
WALTER KIDDE CO. LIMITED 
BRITISH MESSIER LIMITED 
THE PYRENE CO. LIMITED 
A.V. ROE & CO. LIMITED 
SAUNDERS-ROE LIMITED 
SHORT BROS. & HARLAND LIMITED 
VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED 


If you would like further information, 
about Bristol Aerojet pressure vessels or 
high tensile steel welded components, 
please write to: P. W. Lawson, Civil Sales 
Manager, Bristol Aerojet Limited, Ban- 
well, Weston-Super-Mare, England. Tele- 
phone: Banwell 250. 


BRISTOL AEROJET 


Type 31365 Pressure Vessel! 
Cylindrical (625 cu in) 


Design ultimate pressure —_ 5,000 psi 
Maximum inflation pressure 2,500 psi 
Free gas volume 1,470 litres 
Weight 12 lb 
ARB approved 

Suitable for CO, fire extinguishers and 
pneumatic systems. 
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Navigation Aids 


and Instruments 


XCEPT for the Ferranti Airpass airborne interception and 

fire control system, there was little very startlingly new 
to be seen at Farnborough under this heading, but a number of 
developed and modified items of equipment could be found 
and some of these are described briefly under appropriate 
headings. The B.L.E.U. automatic landing system was being 
shown for the first time, and the trend towards the rationaliza- 
tion and integration of airborne and ground-based navigation 
equipment could be seen. A sophisticated airborne example 
of integration is that being developed for the V.C.10 by Elliott 
Brothers; this is mentioned elsewhere in the section dealing with 
aircraft systems. 

Airborne Interception Equipment.—Shown publicly for the 
first time at Farnborough this year was the Ferranti airborne 
radar and fire control equipment known as Airpass. Now in 
production for use in the Lightning P.1B, Airpass (Airborne 
Interception Radar and Pilot’s Attack Sight System) comprises 
two basic components—the al radar and the attack sight—and 
can be installed in lightweight fighters and similar aircraft. 

The radar is of the search-and-track type, and includes a 
computer for calculating the correct interception course for the 
fighter to follow to reach a suitable position for the final attack. 
This information is presented to the pilot in his sight, which 
also ensures that the weapons are aimed correctly. 

During the search phase the al radar scans a sector of sky 
and is presumably controlled by the radar controller which 
formed part of the Ferranti exhibit, The forward and back- 
ward travel of the controller, by the correct sense move- 
ment, controls the radar scanner in elevation and its side- 
ways movement operates the radar in azimuth. On top of the 
controller are two knobs: one could be for ranging and the 
other for controlling the image brightness of the sight. 

Once a target has been detected and the radar locked-on, it 
is automatically tracked and the approach computer comes into 
operation. The information to complete the interception is 
presented to the pilot so that either a completely blind or a 
visual attack can be made. As a precaution, a warning light 
is installed to inform the pilot to break-off if a collision with 
the target is likely. 

In the P.1B the radar is housed as a single unit which forms 
the centre bullet of the engine air intake, and presumably the 
pack can be altered in shape to fit the nose cone of any fighter 
having wing-root intakes. Types of radar are of course a 
closed subject in this country, but “ mono-pulse” is all the 
rage in the United States. The main point of this system, as 
opposed to spiral scan radar, is its good ranging qualities—a 
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Photographs copyright The Aeroplane and Astronautics 
Front cockpit of the Folland Gnat Trainer showing the general 
instrumentation layout. This includes the Kelvin and Hughes 
roller blind horizon and roller blind navigation display. 


major requirement for air-to-ground attack radar. Ferranti 
are ” producing radar equipment for the NA.39 Naval strike 
aircraft. 

Automatic Landing System.—A major development which 
had its first public showing this year was the automatic ianding 
system known as Autoland. Developed by the Blind Landing 
Experimental Unit, Bedford, in conjunction with Smiths Avia- 
tion Division, Standard Telephones and Cables, and Murphy 
Radio, the system was illustrated by a film, a number of models 
and its various air and ground components. 

In operation the automatic landing is preceded by a standard 
automatic ILS approach which is replaced when the aircraft 
is near to the ground by two new guidance elements. One is 
a magnetic leader cable system produced by Murphy Radio 
which provides azimuth control, and the other is the S.T.C. 
radio altimeter for height guidance. 

The magnetic leader-cable ground installation comprises two 
cables situated 250 ft. on either side of the runway centreline 
and extending from about 5,000 ft. beyond the threshold in the 
undershoot area to as far along the runway as azimuth guid- 
ance is required. The magnetic fields from these cables are 
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detected in the aircraft by a small rotating loop and their values 
compared so that the centreline can be determined to less than 
5 ft. 

In addition to providing a very accurate measurement of 
height the S.T.C. frequency modulated altimeter can also detect 
a change of height of not more than 2 ft. and can therefore 

roduce a signal accurately proportional to rate of change of 

ight. During the flare-out stage, therefore, the pitch attitude 
can be controlled so as to make the rate of descent proportional 
to height. 

During a landing sequence the 11s control continues down to 
approximately 300 ft. when the aircraft enters the fields of the 
magnetic leav*r cable, wuich is then switched in place of the 
its localizes -znal into the autopilot azimuth channel. At 
100 ft. the tis glide-path signal is automatically switched out 
and the aircraft altitude kept constant down to a height of 
60 ft., when the radio altimeter is introduced to start the flare 
out. 

At a height of 15-20 ft. the final switching takes place to 
remove any drift and after touchdown the pilot disengages 
the automatic system and manually stops the aircraft. Auto- 
matic speed control in the form a throttle servo, is also 
employed to maintain constant speed during the approach 
and reduces power during the flare-out and landing. 

Forward thoughts on the system for civil application are 
well under way, one of the most important factors being 
reliability. For this, a multiplex system is under consideration. 

ATC Radar Techniques.—Although there was not a great 
deal to be seen of the atc radar plotting techniques which were 
something of a feature at last year’s show, the work goes on 
in this and the associated field of secondary radar. It remains 
to be seen whether height information is to be included on the 
“clean” displays as a result of the work of subsidiary height- 
finding radars, or whether data-link techniques will 
developed to provide this information directly from the alti- 

eters of the aircraft under surveillance. It seems that ICAO- 
recommended secondary radar, with aircraft transponders 
providing coded identification, may not be very much farther 
away than just round the corner. 

Cossor demonstrated their CRD 23 equipment, which is 
designed to display all available atc radar information in a 
comprehensive form. The company also showed developments 
in associated secondary radar. 

The CRD 23 is a system of pp! presentation into which 
different optional information can be fed and displayed 
according to local atc demands. To the basic display can 
be added identification markers and a relative range-and-bearing 
marker, using any number of independent viewing units. Both 
CRDF and secondary radar information are accepted, with 
references provided by a video mapping unit. 

General Electric's Applied Electronics Laboratories showed 
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a transponder altitude encoding system being developed for the 
M.T.C.A. and which is used to provide height information 
using a standard altimeter, for a Cossor transponder over a 
5,000-32,000 ft. range. A similar system is being developed 
for use with a Decca transponder working over a height range 
of 0-64,000 ft. 


Private-owner Aids.—The effort being made to offer 
communications and other equipment of weights and prices 
suited to light aircraft was noticeable at this year’s show. 

Among communications equipment was the Burndept BE 255 
five-channel (117-134 Mc/s) lightweight transmitter/ 
receiver which is now awaiting A.R.B. approval. This has 
been designed expressly for private and executive aircraft use, 
weighs only 64 Ib. and costs £97 10s. less crystals. The 
equipment should be in small-scale production by the end of 
the year. Burndept were also showing single-channel 117-118 
Mc/s BE 219 vuHF equipment. 

Plessey showed a six-channel VHF transmitter-receiver (the 
PTR 161) for executive aircraft. This has been developed 
as commercial equipment and is in use in military light 
aircraft and as a standby in transports; its range is 5O miles 
and the weight is 17.6 lb. 

Marconi’s sub-miniature apF type AD 722, which weighs 
only about 20 Ib., requires no rotary transformer and derives 
its HT supply direct from the aircraft’s 28v. pc supply. It 
is a sophisticated and high-performance type of equipment, 
but is selling well and is particularly applicable to helicopter 
use. 


(Continued on page 237) 


Employing a number of stan- 
dard components, this Smiths 
Type 4 Flight System is a new 
simplified lightweight design. 
With a total weight of about 
67 |b., it has two director 
horizons and two beam com- 
passes but no radial magnetic 
selector as in the full Flight 
System. 


The Ekco lightweight airborne 
search radar which is to be 
installed in the Vickers Van- 
guards for B.E.A. The system's 
three main units comprise, 
left to right, indicator, scanner 
and transmitter/receiver. 
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UPLIFT 
FOR 
THE ARMY 


The Crane-Transporter 
version of the Westminster 
typifies a new concept for 
helicopter utilisation in 
military logistics. It meets 
the requirements for the 
rapid transport of heavy 
equipment from supply 
bases to forward areas in 
support of main forces or 
to small units operating 
independently over 
scattered areas. 

Missiles, big guns, vehicles, field hospitals, living huts and a variety of 
other field equipment all come within the lifting capacity of the 
Westminster and can be held at the hover throughout the 
helicopter’s duration. 


In short, it is designed to take on the tough, heavy-duty transport work 

for the Army, and dispose of the supply problems posed firstly, by the 

absence of airfields and, secondly, by terrain impassable to surface 

transport. 

The Westminster is powered by twin turbine engines and is able to _ 
operate on one of them with full load if need be. : 
Picture shows the experimental prototype of the Crane-Transporter 

lifting an Army bridging section weighing 6,140 Ibs. 


name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED . YEOVIL ENGLAND 
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Propulsion through the ages... 


Great imagination — 
Jules Verne's aerial ship of 1886. 

This is the Albatross, product of the vivid and 
prophetic imagination of Jules Verne, the famous 
Victorian “science-fiction” writer. In his book 
“Clipper of the Clouds” we read of the vertical 
take-off and landing of the Albatross, effected by a 
series of contra-rotating propellers; the transition 
to forward flight by the engagement of four-bladed 
tractor and pusher propellers; the 125 m.p.h. top 


GRUMMAN GULFSTREAM Two Rotol four-bladed propellers powered by 
Rolls-Royce Dart engines give a major share in the success of this 
speed, and the ceiling of 8,700 feet. With a crew of U.S. designed and built aircraft to this country. The Gulfstream is in 


cight, the varied equipment of the Albatross inc! fact the first such aircraft to “‘buy British’ in this way. 


cooking stoves, and a printing press! 

Jules Verne dreamed, and wrote; he created air- RO OL 

mindedness in his readers. Rotol dreamed, and | 

built; they produced the propellers for the first A member of the Dowty Group 

turbo-prop aircraft to fly in this airminded age. ROTOL LIMITED - GLOUCESTER - ENGLAND 
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On the Elliott stand was this model of the Vickers V.C.10 
showing the features of the Elliott/Bendix flight control system. 


Farnborough Report. . . . 


(Continued from page 236) 


Navigation Instrumentation—On what could have been 
described as a prototype equipment stand, the Sperry Gyro- 
scope Co., had a range of new products. These included a 
fully manceuvrable stable platform, a range of Rotorace 
gyrosyn compasses, a vertical gyro reference for automatic 
control and windscreen presentation of flight director 
information. 

Rotorace gyros employ a bearing technique in which counter 
rotations are applied to gyro-sensitive axis bearings, so that 
any frictional torques are averaged out. This increases the 
accuracy of conventional directional gyros and the company 
has incorporated this development in a new range of G.L.11 
gyrosyn compasses to give an improved compass accuracy for 
such applications as Doppler navigation systems. 

Two erento directional gyros are also used in the stable 
platform, mounted in such a way that they are orientated at 
right-angles to each other and gimballed so that the aircraft 
vertical reference is established in addition to the heading 
reference. Used in a complete compass system, this platform 
will provide a heading reference with a free drift rate of 
the order of 0.25°/hr. and a vertical reference with a drift 
rate of 2°/hr. 

The vertical gyro reference is being developed for automatic 
control and instrument systems on which the company is 
engaged, including those in conjunction with Smiths—e.g., the 
Airco D.H. 121. Weighing approximately 4 Ib., this gyro has a 
conventional movement of improved performance giving it a 
free drift rate, with the erection system cut off, of less than 
15° /hr. 

Displaying by optical means the flight director information 
on the aircraft's windscreen, the visual flight director repre- 
sents the latest development of the Zero Reader technique. 
This means that the information is made available to the 
pilot when he is looking forward out of the cockpit without 
having to move, or alter the focus of his eyes. Other 
developments in this “ head-up” method of flight information 
presentation, using similar collimated optical systems, are 
being undertaken by various organizations, including the 
Ministry of Supply. 

Another item that is being studied by Sperry is a radio 
track guide, comprising an airborne analogue computer which 
transforms navigational information from various ground- 
based aids, together with route data contained in a- punched- 
card programme, into signals which indicate the aircraft's 
Position as a track error and distance-to-go with respect to 
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In the Autoland system a Smiths autopilot (shown here), Flight 
System and auto-throttle control form vital components. 
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the required track. The tracking signal output can then be 
applied directly to a flight-director system and/or an autopilot. 


Flight Instrumentation.—For the Viscount type of transport 
and tne smail commercial aircraft, Smiths Aviation Division 
has produced the lype 4 Flight System. A new design, 
employing several standard components, this system is a light- 
weight—approximately 67 lb.—type of equipment comprising 
three main components. These are two flight director units, in 
A.T.R. boxing, and a gyro unit. 

Supplying information to duplicated director horizons and 
duplicated beam compass indicators, the Type 4 Flight System 
does not contain a compass unit, but is capable of operating 
in conjunction with any transnutling gyro-magnetic compass. 

Compared with the full Smiths Flight System, which includes 
radial magnetic selectors for the presentation of vor and similar 
navigational information, the Type 4 has been simplified as well 
as reduced in weight. 


Take-off Monitors.—‘* Go/no-go” systems must eventually be 
a part of the normal flight-deck equipment of all turbojet 
transports, but it remains to be seen wnat the final requiremenis 
and methods may be. A great deal of thinking and experi- 
mental work have already been done by pilots, technicians and 
manufacturers. 

The only example of such equipment to be seen at Farn- 
borough was that of Honeywell Controls. This U.S. system 
operates primarily on the acceleration-measuring principle and 
provides intormation on the runway distance travelled and the 
distance still remaining to final refusal point. 

As shown in its present form, the indicator panel consists 
simply of a red “ abort” signal and a dial-type, single-needle 
presentation of distance-to-go to refusal point. Suitably 
modified accelerometer information is used to monitor the 
estimated performance—since relative acceleration aecurately 
reflects any change in the thrust or drag—and an odometer is 
used to measure the distance-gone during take-oif in terms of 
distance-to-go. 

The pre-calculated acceleration, the gross weight, the esti- 
mated distance to refusal point and the pitch attitude, as well 
as the accelerometer and odometer readings are fed into the 
computer which governs the operation of the system. Inter- 
locks in this circuit prevent the possibility of premature 

“abort” signals or the appearance of a signal after passing 
refusal point. 


Search Radar.—Another new item at this year’s show is the 
latest Ekco lightweight airborne search radar. To be fitted 
in the B.E.A. Vanguards, this equipment has a total weight of 
56 Ib.—compared with 125 Ib. for the E.120 installation in the 
Britannia—and has only three main components—indicator, 
transmitter/receiver and scanner. 

The indicator/control unit has been transistorized and a 24-in. 
fully line-of-sight stabilized antenna is used in conjunction with 
a high-brightness indicator display to give a range of 150 miles. 
An “X”-band unit rated at 15kW., the transmitter/receiver 
employs microwave techniques. A fully duplicated indicator 
installation has an approximate weight of 90 Ib. 
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The Fighting Services 


R.A.F. ‘*At Home” Programmes 


. oe September 19, a total of 31 R.A.F. stations 
are to be open to the public for the annual Battle of Britain 
Week “ At Home” day. 

At six stations—Tangmere, Biggin Hill, Wattisham, Gaydon, 
Cottesmore and Felixstowe—the No. 111 Squadron aerobatic 
team will be taking part in the flying programmes. The display 
at Biggin Hill will be of the usuat nigh standard and, besides 
No. 111 Squadron, highlights will include aerobatics by the 
U.S.A.F. Skyblazers from Wethersfield, aerobatics by two 
R.A.F. and two R.N. Vampire instructors from Linton-on-Ouse, 
an item on the Marble Arch-to-Arc de Triomphe race by its 
winner, Sqn. Ldr. C. G. Maughan, and ballooning by Wg. Car. 
W. M. Turnbull. 

R.A.F. Gaydon, which now attracts over 100,000 visitors, 
will have a delayed parachute drop by four R.A.F. airmen and 
a civilian who have formed a parachute-jumping club, the 
Sky-divers. This programme will open with a formation fly- 

ast of Victor, Valiant and Vulcan bombers. At Halton the 
ying will be supplemented by a drill demonstration without 
word of command by aircraft apprentices, parachute jumping, 

a comprehensive exhibition of equipment used in training. 

A highlight at Felixstowe will be a parachute drop into the 
sea by T.A. parachutisis, with R.A.F. helicopters and rescue 
launches collecting them out of the water. At Marham a 
C.F.E. Spitfire will fly past, two Valiant bombers will demon- 
strate flight refuelling over the airfieid and a piiot of the K.A.F. 
Gliding and Soaring Association will give a display in an 
Olympia glider. 

At R.A.F. Andover, the programme is to be opened by Sir 
Vivian Fuchs, leader of the Commonwealth Trans-Antarctic 
Expedition. The R.A.F. Auster, which contributed so much to 
its success, and one of the Sno-cats will be on show. There 
will be demonstrations of flight refuelling and airborne trooping. 

Benson offers parachuting by the 131st Engineering Regiment, 
T.A., an air race by mixed types, aerobatics by Chipmunks of 
Oxford U.A.S., gliding, and passenger flights in Jackaroos. 


R.A.F. Acklington schedules a demonstration of rope 
scrambling by the 17th Battalion, Independent Parachute 
Brigade, T.A., while 


and from a_ helicopter; 
R.A.F. Aldergrove will offer civil flying, and, as a set-piece, 
No. 651 Army Air Squadron in a mock artillery battle. 

The display at R.A.F. Middleton St. George includes a mock 
bombing of a fort by Meteors and Javelins as attackers, with 
Hunter day-fighters as interceptors, culminating in the blowing 
up of the fort. Among the attractions at R.A.F. Upwood will 
be the band of the R.C.A.F. in Britain, and R.A.F. St. Mawgan 
has a big static aircraft display, and a set-piece in which a long- 
range maritime reconnaissance Shackleton “ sinks ” a submarine 
caught attacking a merchantman. 

.A.F. Colerne offers R.A.F. police dogs in its 31-item 

neg in which 24 types of aircraft will be seen. Bristol 

A.S. will stage an instructor-pupil flying demonstration and 
there will be a round-the-airfield air race. 

R.A.F. Lindholme will show, from the Shuttleworth 
Collection of Historical Aircraft, the only existing 1909 Blériot 
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monoplane similar to that in which Blériot flew the Channel. 
Weg. Cdr. R. F. Martin, chief test pilot of the Gloster Aircraft 
Co., will fly it. A Sopwith Pup built in 1916 will do aero- 
batics. 

At R.A.F. Syerston a Bristol Fighter and Avro Tutor from 
the Shuttleworth Collection will fly, and among the static 
exhibits will be the R.A.F. Otter which played an invaluable 
part in the Commonwealth Trans-Antarctic Expedition. 


R.A.F. Appointments 


E following are among recent Royal Air Force appoint- 
ments:— 

Air Ministry: Gp. Capt. W. D. Blackwood, O.B.E., D.F.C., and 
Weg. Cdr. I. B. Butler, D.F.C., A.F.C., to the Department of the 
Chief of the Air Staff: Wg. Cdr. G. W. Price, O.B.E., to the Depart- 
ment of the Air Member for Supply and Organization, with acting 
rank of Gp. Capt.;: Wg. Cdr. S. W. Timmis, O.B.E., to the Depart- 
ment of the Air Member for Supply and Organization. 

Bomber Command: Wg. Cdr. LeBas, D.S. A.F.C., to R.A.P. 
Coningsby to command, with acting rank of Gp. Capt.; Wg. Cdr. 
A. E. Foster to R.A.F. Honington as Senior Technical Officer. 

Fighter Command: Wg. Cdr. G. H. Nelson-Edwards, D.F.C., 
to the School of Land-Air Warfare, as Liaison Officer, Eastern 
Army Command. 

Coastal Command: Wg. Cdr. J. V. Marshall, D.F.C., to R.A.P. 
Ballykelly to command the Flying Wing. 

Trans: Command: Sqn. Ldr. G. M. Heath-Smith, M.B.E., to 
R.A.F. Lyneham to command the Administrative Wing, with acting 


rank of Wg. Cdr. 
Flying Training Command: Gp. Capt. J. D. E. Hughes, D.F.C., 
Cdr. W. Stapleton to 


to R.A.F. Swinderby to command; Weg. 
R.A.F. Topcliffe to command the Flying Wing. 

Maintenance Command: Wg. Cdr. S. V. Perry, O.B.E., 
quarters for Sor duties. 

raining Command : Gp. Sart. to Headquarters 

as Senior voy be Staff Officer ; bo M. Gardham to 
ey as Command Work Study Offices with acting rank 
re) p. Capt 

Signals Command: Wg. Cdr. R. G. Seymour to R.A.F. Digby 


to command. 
g. Cdr. J. R. Bloxam, O.B.E., D.F.C., 


R.A.F. Germany: W. 
Headquarters for work Ssedy duties. 
id Force: Sqn. Ldr. M. R. Sisley, A.F.C., to 
yg Ay Deputy Senior Personnel Staff Officer, with acting 

rank 
British orces Arabian Peninsula: Sqn. Ldr. E. R. J. Wythe, 
to R.A.F. Eastleigh, Kenya, to command the Adunlalasetive 


A.F.C., 
Wing, with . of Wg. Cdr. 

Other A Wg. Cdr. W. Harbison, A.F.C., to the 
British Washington, D.C., for fighter opera- 
tions duties ; We Cdr. G. H. Melville-Jackson, D.F.C., to the Air 
War College, axwell Field, U.S.A., for studies; Sqn. Ldr. P. G. 
Sinclair to the Directing Staff, R.C.A.F. Staff College, with acting 
rank of Wg. Cdr.; Sqn. Ldr. G, S. Taylor to R.A.F. Eastleigh, 
Kenya, to aummena the Flying Wing, with acting rank of Wg. Cdr. 


to Head- 


GUARD OF HONOUR.—When President Eisenhower arrived 
at London Airport on August 27, the Guard of Honour was 
mounted by the R.A.F. Consisting of 80 men from the Cere- 
monial Drill Unit, R.A.F. Uxbridge, commanded by Sqn. Ldr. 
K. Courtnage, A.F.C., it included the Queen’s Colour for the 
Service in the United Kingdom. The Central Band of the 
R.A.F. under the direction of Wg. Cdr. A. E. Sims was also at 
the gag | and the Air Council was represented by Air 
Marshal Sir Edmund Hudleston, Vice-Chief of the Air Staff. 
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Agricultural Aviation 


—The 


URING the past five days, delegates from most parts of 

the free World have been attending the International 
Agricultural Aviation Conference at the College of Aeronautics, 
Cranfield. This has been organized jointly by the Ministry 
of Agriculture, Fisheries and Food; M.T.C.A.; the Colonial 
Office; the European Agricultural Aviation Centre in The 
Hague; the R.Ae.S.; the Society of Chemical Industry; the 
National Farmers’ Union and several other bodies. 

The Conference was opened on September 15 by Sir Miles 
Thomas, D.F.C., who reviewed developments in agricultural 
aviation from its beginning almost 50 years ago. It was about 
eight years after the Wright brothers made their first flight 
that a German forest warden applied for a patent for aircraft 
to destroy woodland pests by dropping chemicals. By 1921, a 
specially equipped aircraft had proved its value in destroying 
caterpillars in the U.S., and aerial spraying and dusting began 
a slow but steady expansion. 

World War II gave impetus to this growth, with the develop- 
ment of D.D.T. and anti-malaria spraying operations, and 
after the War, surplus aircraft helped to ®pen a new chapter. 
By 1951, U.S. pilots were treating about 39 million acres a 
year, and seven years later the figure had risen to approxi- 
mately 60 million acres; an area almost equal to that of Great 
Britain. About 4,000 pilots were involved, with a total flying 
time of some 850.000 hours, so that their average application 
rate was around 70 acres/hr. 

Sir Miles made the point that the growth of aerial farming 
in Britain had been slower, and today there were about 13 
operators with 40-50 agricultural aircraft in use in this country. 
Britain, however, had pioneered the use of the helicopter for 
crop spraying and other agricultural duties. Despite its high 
costs, the versatility and manceuvrability of the helicopter gave 
many advantages, and it could treat almost twice the acreage 
per hour of fixed-wing types. 


International Aspect 


One of the pioneers of the agricultural helicopter was Pest 
Control, Ltd., which undertook what are believed to have 
been the first rotorcraft spraying trials, with a Sikorsky R-4 
in 1945. These were followed by S-51 experiments, and in 
1948 the first contract spraying service was offered with this 
aircraft. Today, its successor, Fison-Airwork, claims to be 
the largest Western operator of agricultural helicopters. 

A working example of international agricultural aviation, 
and also of clever propaganda tactics, was provided last year 
by the Russians, who checked a locust plague in Iran. The 
Persian Government had put out tenders for this operation, 
but the Russians flew in 12 crop-spraying aircraft and wiped 
out the locusts free.of charge. 

Many other papers followed in the course of the confer- 
ence and included: Corrosion by Agricultural Chemicals of 
Airframes and Spraying Equipment, by F. C. Porter, M.A., 
A.1.M.; A Review of Materials Intended for Aerial Applica- 
tion and Their Properties, by J. K. Eaton, M.Sc.(Tech.), Ph.D., 
F.R.LC.; Distribution Equipment Design Notes, by R. F. Hill; 
The Problem of Distribution, The Physics of Falling Droplets, 
and Particles and The Drift Hazard, by D. Yeo; Flight 
Techniques for Fixed-wing Aeroplanes in Agricultural 
Aviation, by L. R. Lucassen; International Airworthiness 
Requirements for Agricultural Aircraft, by H. G. Winton, 
A.F.R.Ae.S.; The Safety Aspects of Aerial Spraying, by E. F. 
Edson, M.Sc., M.B.Ch.B.; and Ground Organization: The 
Pilot’s View, by Capt. Richard Bradbury. 

A surprising number of aircraft types, ranging from single- 
seat ultra-lights such as the Mooney Mite, through Twin- 
Navions and other executive types, to Dakotas, Lodestars and 
Bristol Freighters, have been adapted for agricultural use. The 
main bulk of the World’s agricultural fleet, however, which 
probably totals some 15,000 aircraft, is made up from the 
36 machines reviewed in the following six pages. 


International Agricultural Aviation Conference—Static Exhibition 


Britten-Norman Ltd. will be showing: 
Micronair rotary atomizer spray gear: 
Britten-Norman_ spreader for solid 
fertilizer: Britten-Norman spray boom 
and nozzle as well as products of 
Agricultural Aviation Engineering Co. 
of America, who manufacture pumps 
and valves. 

The Farmers Company Ltd. are 
supplying the stand and literature for 
Crop Culture Ltd. and Britten-\Norman 
Ltd. They will also have on the stand 
technical representatives to give inform- 
ation to farmers on aerial contracting 
both in the U.K. and overseas. The 
Crop Culture fleet consists of over 40 
aircraft, including Tiger Moths, Auster 
JINs, Workmasters and Piper PA-I8As. 

> * 

Dow Agrochemicals, Ltd., will be 
exhibiting their Systemic grass weed 
killer, and will show pictures of various 
swards showing control the product has 
effected. They will also be showing 
Zlamix, their anti-coccidiostat for 
poultry; and Etrolene—a revolutionary 
method of controlling warble fly grub 
in cattle. 

Helicopter Services Ltd. will feature 
on their stand an animated display of 
their spray test rig. 

Fisons Pest Control! Ltd. will illustrate 
the services given to farmers from 
experience gained in the 11 years the 
company has had in aerial contracting 


for agriculture. Their complete service 
will supply aircraft through Fison- 
Airwork; insecticides, etc. from Fisons 
Pest Control Ltd.; and fertilizers from 
Fisons Ltd. On display will be a selec- 
tion of chemicals for virus control in 
sugar beet and blight in potatoes. The 
Fison-Airwork agricultural fleet com- 
prises more than 30 Hiller UH-12 
helicopters, about eight Piper Cubs and 
five or so Austers. 

LC.1, and Plant Protection, Ltd.—The 
theme is “Farming from the Air.” 
Examples will be shown of: Metasystox 
(for green aphids on sugar beet), Aerial 
Perenox and P.P. Zineb (both for 
potato fungicides). They will also be 
showing their special fertilizer for 
aerial spraying, Nitro-chalk. 


The Lancashire Aircraft Co. will 
have on their stand a model of their 
aircraft, the Prospector, designed for 
agricultural aviation. 

> 

Leek Chemicals, Ltd., will be 
exhibiting examples of their products, 
in conjunction with Mr. F. G. Enkel, 
aerial aviatign consultant and aircraft 
owner who is particularly experienced 
in the spraying of fruit with 
insecticides and fungicides. These 
products usually sell under the name 
of “Wardles.” such as “ Wardles” 
Enkeloid and “ Wardles selective weed 
killers.” The company has considerable 
experience in the development of both 
aerial and ground application. 


Pan Britannica Industries, Ltd., will 
be showing chemicals used for aerial 
spraying and in particular examples of 
Dithane for the control of blight on 
potatoes. 

Packer Pressure Equipment, Ltd., will 
be exhibiting their Handi-Power greas- 
ing unit and heavy duty greasing unit. 
This company’s greasing units are in 
extensive use for aircraft lubrication 
throughout the British aircraft industry 
and airlines of the World. 


The Standardised Disinfectant Co., 
Ltd., will be displaying examples of 
their products, among which will be: 
Weedazol T-L (couch grass _ killer); 
Malston, Hexastan, Brunozeb D.P. 65 
(dispersal powder) and Brunokop, all 
insecticides. 

The Shell Chemical Co. Ltd. will 
exhibit chemicals that are available 
throughout the World for aerial use. 
Some examples of these products illus- 
trated on the stand are: Insecticide on 
cotton and rice, fungicides on bananas, 
insecticides on sugar beet and other 
crops and nitrogenous fertilizers in the 
U.K. This is a joint exhibit with Shell 
International Co. Ltd. 

Vitax, Ltd., will be displaying such 
chemicals as: Weedone Brackentrol (for 
destroying bracken); Weedazol for 
couch grass control as well as general 
weed killers, insecticides and fungicides. 


f 
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Principal Agricultural Aircraft 


Australia 


DEVELOPED from the Australian- 
built Wirraway trainer—itself derived 
from the N.A. Harvard—the Ceres has 
been simplified and strengthened for 
efficient agricultural operations. In a 
recent demonstration, the Ceres main- 
tained a superphosphate spread rate of 
15 tons (225 acres) an hour. F 
The Ceres accommodates its pilot in a 
high-mounted single-seat cockpit, behind 
a 40-cu.-ft. stainless-steel hopper. 
supercharged 600-b.h.p. Wasp SIHI-G 
engine is now uncowled, and the power- 
t modified to revert to direct-drive. 
o eliminate hydraulic and electric 
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of the World 


COMMONWEALTH CA-28 CERES 


systems, the undercarriage is non- 
retractable, and the wing has fixed slats 
and manual slotted-flaps. Twenty Ceres 
are being built, and offered at about 
£11,600 sterling each. 


Dimensions.—Span, 46 ft. 11 in.; length, 
30 fc. 84 in.; height, 9 ft.; wing area, 312 sq. fr. 

Weights.—Emprty, 4,500 Ib.; Max. agricultural 

2,360 Ib.; normal gross, 6,640 Ib.; over- 
gross, 7,000 Ib. 

Performance (with 2,000 ib. load).— 
Cruising speed, 103 m.p.h.; normal operating 
speed, 92 m.p.h.; initial climb, 800 ft./min.; 
stalling s , 6 m.p.h.; landing run (light), 
1,170 ft. from 50 ft.; absolute range on 80 imp. 
gal., 518 miles. 


Canada D.H.C. 2 BEAVER 


SEVERAL hundred de Havilland 

vers are now in service with agri- 
cultural operators throughout the World, 
since the type was adapted as a super- 
phosphate spreader to New Zealand 
requirements in November, 1950. A 
36-cu.-ft. hopper was installed in the 
cabin behind two front seats, with a 


discharge chute beneath the fuselage. 
With its 450-h.p. Wasp Junior R-985 
viding a useful power margin, the 
ver was also modified to carry spray- 

ing gear, with 200-gal. insectici 

tank. Beavers spraying in India 


and Pakistan have been distributing 
150 gal. of insecticide in 15-min. sorties, 
over 60-75 acres, resulting in a daily 
coverage of 1,250 acres per aircraft. 

Dimensions.—Span, 48 ft.; length, 30 ft. 3 in.; 
height, 9 ft.; wing area, 250 sq. ft. 

Weights.—Empty (equipped), 3,017 Ib; 
max. agricultural payload, 2,133 Ib.; normal 
gross, 5,100 Ib. 

Performance.—Cruising speed, 125 m.p.h.; 
normal operating speed, 90 m.p.h.; initial climb, 
900 ‘: stalling speed, 47 m.p.h.; take-off 
= ft.; ferry range, 630 miles on 80 Imp. 


K-65 STORCH 


France MAX HOLSTE M.H. 1521 BROUSSARD 


THIS French general-purpose utility 
aircraft, which is in service with all three 
military services in France, as well as 
with many civil operators, has been 
adapted for agricultural duties, its 
spraygear being developed by Fison- 
Airwork, Ltd. The centre of its six-seat 
cabin is occupied by a chemical hopper 
or tank, and conventional spraybooms 
are suspended beneath the wings. 

With a 450-b.h.p. Pratt & Whitney 
R-985 radial engine, the Broussard has 
an excellent short-field performance, with 


STILL in service in several countries in 
Eastern Europe on agricultural duties, 
the pre-War German Fieseler Storch has 
been built since 1945 in Czechoslovakia 
and France. In the former country, 
powered with a 240-b.h.p. Argus As 
410C engine, it has operated with Agrolet, 
the agricultural subsidiary of Czech 
airlines, since 1951, mostly on spraying 
potato blight. 

Normally a three-seater, the Storch 
has a large hopper installed behind the 
pilot for agricultural duties, leavin 
accommodation for only the pilot. Wi 


160 BRIGADYR 


SUPPLEMENTING the K-65 Storch 
in Agrolet service in Czechoslovakia is 
the L60 Brigadyr, which is a recent all- 
metal eres design. It retains 
many features of the Storch, particularly 
with regard to its high-lift wing, but has 
an improved overall performance. Its 


It has a 220-b.h.p. Praga Doris 
M-208B flat-six engine geared to drive a 


the aid of slotted flaps and drooping 
ailerons, and is structurally simple for 
maintenance. The  spring-steel 
undercarriage legs require virtually no 
servicing. 

Dimens . 45 fe. 1 in.; length, 
28 fc. 44 in.; height, 12 ft. 1 in.; wing area, 
271.25 sq. fe. 


Weights (Unequipped).—Emprty, 3,637 
gross, 5,953 ib 

Performance (Unequipped).— Cruising 
speed, 142 m.p.h.; initial climb, 785 ft./min.; 
stalling speed, $7.5 m.p.h.; take-off, to 50 ft., 
1,250 ft.; landing run, from 50 fr., 1,200 fc. 


France SUD S.E. 3130 ALOUETTE II 


UNLIKE its fellow-Sud design, the 
Djinn, the S.E.3130 uses its 360-s.h.p. 
Turboméca Artouste II gas-turbine 
powerplant to drive its three-bladed 
rotor via shafting, and it is rather larger, 
with a normal capacity of 4-5 persons. 
Its bigger size is reflected in its increased 
agricultural payload, carried in cylind- 
rical tanks on each side of the cabin, with 
spre booms mounted in front of the 
uselage. 

The Alouette has several unique 
features which make it particularly 


suitable for agricultural work. These 
include a constant-speed rotor, and an 
especially good high-altitude perform- 
ance. In June, 1958, an Alouette 
=. a helicopter height record of 
Dimensions.—Main rotor diameter, 33 ft. 
length (blades folded), 31 ft. 94 in.; 
t. 
‘eights.—Empty, 1,875 disposable load, 
1,425 Ib.; max. gross, 3,527 Ib. 
—Cruising speed, 95 m.p.h.; 
initial climb, 880 ft./min.; service ceiling, 
10,500 fc.; range, with 131 gal. fuel, 373 miles. 


its extensive high-lift devices, the Storch 
has a very short take-off and landing 
run, but is extremely slow. As the 
Morane 502, it was built in France with 
the Argus and Renault, and Salmson 
radial engines. 

Dimensions.—Span, 46 ft. 9 in.; length, 
32 fc. 6 in.; height, 10 ft.; wing area, 279.7 sq. ft. 

Weights.—Empty, 2,134 agricultural 
payload, 570 Ib.; max. gross, 3,267 Ib. 

Performance.—Cruising speed, 89 m.p.h.; 
normal operating speed, 80 m.p.h.; initial climb, 
600 ft./min.; stalling speed, 28 m.p.h.; range, 
240 miles. 


Czechoslovakia 


two-bladed “ paddle " airscrew for good 
low-speed thrust. For crop-spraying, 
the wing slats are fixed open, with a limit 
speed of 108 m.p.h. U.K. price for the 
export Brigadyr is £5,350. 

Dimensions.—Span, 45 ft. 9} in.; length, 
28 fc.; height, 8 ft. 11 in.; wing area, 261.6 sq. ft. 

Weights.—Empty, 2.200 agricultural 
payload, 880 Ib.; normal gross, 3,120 ib.; max. 
gross, 3,439 Ib. 

Performance.—Cruising speed, 100 m.p.h.; 
normal operating speed, 80 m.p.h.; initial climb, 
700 ft./min.; stalling speed, 37 m.p.h.; take-off 
to 50 ft., 740 ft.; landing from 50 fc., 640 fc.; 
range, on 44 gal., 447 miles. 


— 
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} hopper, leaving two front seats for pilot 
and passenger, and it can be fitted with 
conventional spraybooms or dusting 
at 
\ 
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To, fuel big jet airliners like the Boeing 707 or Douglas DC-8 at the high rates for which they are designed, 
Shell has developed the ‘Tagus’ hydrant dispenser. This new fuelling unit can deliver up to 600 gallons of “ie 
fuel per minute or, if necessary, two dispensers can be used simultaneously to give a total fuelling rate of 
1,200 gallons per minute. The ‘Tagus’ can be parked directly underneath the fuelling points in the wing 
and, by standing on the dispenser’s top deck, the operator has easy access to the aircraft fuel connexions. 
The ‘Tagus’ includes a relaxation tank to disperse electrical charges generated by fuel flowing at high speed 
through the microfilter, and a shock-alleviator guards against pressure surges in the hydrant fuel lines. A 


pressure control valve maintains the fuelling pressure A, 


required by each type of aircraft under all conditions of 


SHELL 
fuel flow. A secondary delivery system incorporated in Wy a 


the ‘Tagus’ makes it equally suitable for fuelling all 


other types of turbine-engined aircraft. “ you can be sure of Shell 
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will get higher all-round efficiency with 


THE CONVAIR 540 


Convair 340/440’s can now be converted to use Napier Eland engines in a fatigue-free airframe originally designed for jet-props. 


The Convair 540 is the conversion equivalent of the Canadair 540 now in military and civil production. 
Lower costs - Improved performance - Better passenger appeal 
Cheaper and simpler maintenance - Extended service life 


THE ELAND HAS 
High aerodynamic efficiency 
Low specific weight 
Low specific fuel consumption A /ELAND| | E PRO 
Single lever contro! 
Automatic temperature compensation D. NAPIER & SON LIMITED, LONDON, W.3. A member of the English Electric Aviation Crop 
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Great Britain 


ALTHOUGH the United States ob- 
viously operates the largest numbers of 
agricultural aircraft, it is not generally 
realized that New Zealand holds second 
place. The Agricola resulted from a 
survey of New Zealand top-dressing 
requirements, and has a 15-cwt. hopper 
behind the pilot, but is also suitable for 
spraying. Two wing root tanks give a 
total liquid capacity of 144 gal. 

The Agricola has a 240-b.h.p. Con- 
tinental 0-470-M2 engine. For top- 
dressing, a hydraulically operated hopper 


Great Britain 


AUSTERS of various types have proved 
highly suitable for adaption to agri- 
cultural duties, ever the past 10 years or 
so. At the moment, new Auster aircraft 
adapted for crop-spraying include the 
J/SP Autocar, with a 145-b.h.p. Gipsy 
Major 10; the J/SG Autocar, with a 
155-b.h.p. Cirrus Major 3; and the J/IN 
Alpha, with a 130-b.h.p. Gipsy Major 1. 

The Gipsy-powered variants have a 
48-gal. chemical tank in the aft cabin, 
with two seats in front, while the Cirrus- 
Autocar has a 70-gal. tank. Either boom 
or rotary-atomizer spray gear may be 


Great Britain 


BY virtue of its low price, exceilent 
serviceability, good low-speed perform- 
ance and sturdy construction the 
veteran Tiger Moth has been one of the 
most widely used aeroplanes for agri- 
cultural operations. Although produc- 
tion ceased in 1945, hundreds of Tiger 
Moths were released from the British 
and Commonwealth Services, at very 
low prices. Chemical tanks of 45-65 
gal. capacity were installed in the front 
cockpit, and spraybooms or rotary- 
atomizers fitted to the lower wings. 
With a 130-b.h.p. Gipsy Major engine, 
the Tiger Moth was originally limited 


D.H. 82A TIGER MOTH 


150 acres/hr. in Portugal. 


AUSTER B.8 AGRICOLA 


door is fitted, while as a sprayer, only the 
nozzles of the booms project from the 
wings. Two passengers may be carried 
in an occasional cabin behind the hopper. 
Price, ex-works, is £11,000-£12,550 
according to equipment. 
Dimensions.—Span, 42 ft.; length, 28 ft. 1 in.; 
height, 8 ft. 4 in.; wing area, 254.7 sq. ft. 
Weights.—Empty, 1,920 agricultural 
payload, 1,680 Ib.; max. gross, 3,810 Ib. 
Performance.—Cruising speed, 111 m.p.h.; 
initial climb, 610 ft./min.; stalling speed, 44 
m.p.h.; take-off to 20 ft., 1,095 ft.; landing from 
20 ft., 945 ft.; max. range, on 24 gal., 218 miles. 


AUSTER J/1 AND J/5 


fitted, the respective ex-works prices 
being: J/SP, £4,250 or £4,281 10s.; 
J/5G, £4,135 or £4,166 10s.; and J/IN, 
£3,195 10s. or £3,227. Data and photo 
are of the J/1N. 

Dimensions.—Span, 36 ft.; length, 23 ft. 
2 in.; height, 7 ft. 6 in.; wing area, 185 sq. ft. 

Weights.—Empty, equipped, 1,340 Ib.; 
agricultural payload, 480 Ib.; max. gross, 2,100 Ib. 

Performance.—Cruising speed, 80 m.p.h.; 
normal eperating speed, 70 m.p.h.; initial climb, 
480 ft./min.; stalling speed, 34 m.p.h.; take-off 
to 50 ft., 900 ft.; landing from 50 ft., 850 fe.; 
max. range on 15 gal., 180 miles. 


of Crop Culture, Ltd., 


on February 22, 1958 


Lycoming O-360 engine. 


to a 350-Ib. chemical load in Australia, 
but this was later raised to 525 Ib., with 
a special metal airscrew to improve 
performance. A 145-b.h.p. Gipsy Major 
10 has also been fitted. 

Dimensions.—Span, 29 ft. 4 in.; length, 
23 fc. 11 in.; height, 8 ft. 94 in.; wing area, 239 
sq. ft. 

Weights.—Empty, 1,180 agricultural 
payload, 525 Ib.; max. gross, 2,190 Ib. 

Performance.—Cruising speed, 76 m.p.h.; 
normal operating speed, 70 m.p.h.; initial climb, 
800 ft./min.; stalling speed, 50 m.p.h.; take-off 
run, 373 ft.; landing run, 400 ft.; range, on 19 
gal., 302 miles. 


THE Djinn is a_ two-seat 
powered helicopter, with a two-bladed 
rotor driven by compressed air ducted 
from a 240-h.p. Turboméca Palouste 
turbo-generator in the fuselage. 
spraying is included in its many civil and 
military duties, and it has been widely 
used for agricultural flying. Two Djinns 
recently achieved an average coverage of 


Chemical tanks are carried on each 
side of its fuselage, and pumped to spray- 
booms braced by light-alloy tubing. As 


AUSTER J/1U WORKMASTER 


EVOLVED to the special requirements 
who placed an 
initial order for 14, the Workmaster was 
designed and built in a remarkably short 
time, the prototype making its first flight 
The considerable 
agricultural experience of the 
company resulted in an efficient 
economical low-cost aircraft, 
good power margin from its 180-b.h.p. 


A 100-gal. spray tank was provided 
beside the pilot, with an additional seat 


THRUXTON JACKAROO Mk. 2 


THE four-seat development of the Tiger 
Moth produced at Thruxton as 
Jackaroo is also available as a crop- 
sprayer. At £1,595, with full spraying 
equipment, it is claimed as the cheapest 
available agricultural aircraft. 
Accommodation is provided for pilot 
and passenger in the two left-hand seats, 
the space on the right being occupied by 
a quickly removable 60-gal. steel chemical 
tank. A Stuart Turner centrifugal pump 
is connected to underwing 15-ft. 
bars, which may be replaced by wing-tip 
atomizers. Up to 120 acres may 


THE AEROPLANE 
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with all crop-spraying helicopters, the 
rotor downwash swirls the insecticide so 
that a proportion of it settles on the 
under-surfaces of leaves or plants, 
greatly increasing its efficiency. 

Din —Rotor d . 36 ft. 1 in.; 
fuselage length, 17 ft. 4 in.; height, 8 ft. 7 in. 

Weights.—Empty, 794 Ib.; agricultural pay- 
load, about 500 Ib.; max. gross, 1,675 Ib. 

Performance.—Cruising speed, 62 m.p.h.; 
normal operating speed, 36 m.p.h.; initial climb, 
640 ft./min.; service ceiling, 16,400 ft.; range, on 
55 gal. fuel, "412 miles. 


Great Britain 
behind him for occasional passengers. 
Either boom-and-nozzle or rotary atom- 
izer spray gear can be fitted, for respective 
costs of £850 or £881 10s. Dusting gear 
costs £520. Price of the basic aircraft 
is £4,500. 

Dimensions.—Span, 36 ft.; length, 23 ft. 
7 in.; height, 6 fc. 2 in.; wing area, 185 sq. ft. 

Weights.—Max. gross, 2,650 Ib. 

Performance.—Cruising speed, 90 m.p.h.; 
normal operating speeds, 60-80 m.p.h.; initia! 
climb, 630 ft./min.; stalling speed, 36 m.p.h.; 
take-off to 50 fc., 1,275 ft.; landing run, 240 ft.; 
range, on 32 gal., 420 miles. 


covered per load. The Jackaroo Mk. 2 
has a 130-b.h.p. Gipsy Major 1 he ey 
but the Mk. 3 crop-sprayer is availa 
with a 145-b.h.p. Gipsy Major 10. 


Dimensions.—Span, 30 ft. 44 in.; length, 


25 fc. S in.; height, 8 ft. 10 in.; wing area, 2 
sq. ft 
Weights.—Empty, about 1,400 Ib.; agricul- 
tural payload, 550 !b.; max. gross, 2,190 Ib. 
Performance.—Cruising speed, 86 m.p.h.; 
normal operating speed, 70 m.p.h.; initial pm 
430 ft./min.; stallin speed, 48 m.p.h.; take-off 
distance to 50 ft., 950 fe. ; landing distance from 
ft., 1,000 ft.; range, on 19 gal. of fuel, 
miles. 
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LANCASHIRE AIRCRAFT PROSPECTOR Great Britain 


NOW being produced at Samlesbury 
uire’s Gate, the Prospector 
started life at Stapleford Tawney, Essex, 
as the Edgar Percival E.P.9 and has been 
extensively used for agricultural opera- 
tions. It is of general-purpose design, 
but, or dusting, a 170-gal. 
glass-fi i 


bre lined hopper may be fitt 
the cabin. Space then remains for four 
passengers. 


When spraybooms are fitted, a five- 
windmill-pump delivers fluid to 
the nozzles, while dusting capability of 


WESTLAND-SIKORSKY S-55 


HELICOPTERS have many advantages 
for agricuitural use, particularly in 
restricted spaces, but they are generally 
economical than fixed-wing types. 
Some _ interesting experiments using 
larger helicopters for eeeserarins have 
been undertaken by British European 
Airways, using a Westland S—55, powered 
by a 600-b.h.p. Wasp R-1340—40 engine, 
and with a 110-gal. chemical tank in the 
cabin. 
Last year, the S-55 covered 68 acres 
per flying hour, 
and this year, the aim is 100 acres/hour, 


N.H.I. H-3 KOLIBRIE 


AN unusual crop-spraying aircraft is the 
Dutch Kolibrie, which is the sole 
example of a production ramjet-powered 
helicopter. It is very small, with two 
50-lb.-thrust tip-mounted TJ-—5 ramijets, 
but carries pilot, passenger and 44 gal. 
of chemicals. The latter is stowed in 
two of the four cylindrical tanks under 
the cockpit, the others carrying a similar 
quantity of kerosene, giving a maximum 
endurance of about half an hour. Spray 
capacity is 75 acres/hr. 

¢ long spraybooms give a wide 
swath width, and are flexible as a safe- 


BELL 47 


MANY variants of this versatile heli- 
copter have been produced since the 
first Model 47 was delivered in January, 
1947, and most of them have been 
adapted for agricultural duties. The 
chemical load is carried in tanks on 
each side of the fuselage, with a total 
capacity of about 40 gal., and spray- 
booms are mounted at the mid-fuselage 
points. 

yap my vary between the different 
types in the 47 series, but the widely 
used current Model 47G has a 200-b.h.p. 
Franklin 6V4—200—C23AB flat-six engine. 


BOEING-STEARMAN MODEL 75 


IN 1957, when statistics were last avail- 
able, the C.A.A. reported that there were 
5,100 aircraft employed on agricultural 
and forestry duties in the United States. 
Of these, something like half were 
modified versions of the wartime 
Stearman Model 75 trainer, of which 
10,346 had been built during the War 
rs. These sturdy and manoeuvrable 
iplanes were snapped up on becoming 
surplus, by agricultural operators, who 
in most cases have replaced the original 


the Prospector is indicated by its 
distribution of seven tons of fertilizer in 
= over 20 minutes. A 270-b.h.p. 
ycoming GO-480-B is fitted. 
Dimensions.—Span, 43 ft. 6 in.; length, 30 fe.; 
height, 9 ft.; wing area, 227.6 sq. “ft. 
; normal b.; 
overload gross, 4,340 Ib. 
Performance.—Cruising speed, 118 m.p.h.; 
normal ee speed, 95 m.p.h.; inicial climb, 
600 ft./min.; stalling speed, 55 m.p.h.; take-off 
to 50 ft., 675 ft.; landin — 50 ft., 1,000 ft.; 
range, on 56 gal. ‘fuel, 6 


Great Britain 
achieved partly by i ereecing sprayboom 
width from 23 to 30 ft wath width 
then became 100 instead of 75 ft. Total 
spraygear weight is 230 Ib. Westland 
S-55s have also been used for spraying 
by the Salveson whaling company. 
Dimensions.—Main rotor diameter, 53 ft.; 
fuselage length, 41 ft. 84 in.; height, 13 fr. 3 in. 
Weights.—Empty, 5,240 Ib.; ricultural 
payload, 1,500 Ib.; normal gross, 7,256 Ib.; max. 
gross, 7,500 Ib. 
Performance.—Cruising , 80 m.p.h.; 
normal operating speed, m.p.h.; inicial 
climb, 750 ft./min.; service ceiling, 7,000 fc.; 
range, on 145 gal. fuel, 300 miles. 


Netherlands 


po against und contact. The 
librie is one of the most manoeuvrable 
of all helicopters, and is excellent for 
small-field work. Its basic cost in the 
U.K., where it has been used by 
European Helicopters, is about £8,050. 

Dimensions.—Main rotor diameter, 33 fc.; 
length, 13 fc. 104 in.; height, 8 fc. 5 in. 

wei hts.—Empty, 530 \b.; agricultural pay- 

Ib.; normal gross, 1, 434 Ib.; max. gross, 
544 Ib. 

Performance.—Cruising speed, 62 m.p.h., 
normal operating speed, 15-50 m.p.h.; initial 
climb, 525 ft./min.; hovering ceiling in ground 
effect, 4,000 ft.; range, on 88 gal. fuel, 60 miles. 


U.S.A. 


Normal accommodation is for pilot and 

two passengers, and the latter may be 

carried when the spray tanks are empty. 

Data below apply to Model 47G-2. 
Dimensions.—Main rotor diameter, 35 fc. 

on at fuselage length, 27 ft. 4 in.; height, 
in. 


Weights.—Empty, unequipped, 1,564 
payload, 440 max. gross, 2,450 


Performance.—Cruising 70 m.p.h.; 


normal operating speed, m.p.h.; initial 
climb, 700 ft./min.; hovering ceiling in ground 
effect, 10,850 ft.; range, on 36 gai. fuel, miles. 

U.S.A. 


ANI, (photo) for additional take-off and 
climb performance with a heavier load. 
The forward cockpit accommodates a 
25.7-cu. ft. (192-gal.) or more hopper/ 
tank, and a a dusting venturis or 
ybooms can fitted, including the 
ransland Swathmaster combined unit. 
Dirnensions.—Span, 32 ft. 2 in.; length, 
25 ft.; 2 in.; wing aren, 2004 fe. 
model 75).—Empty, 1,936 


220-b. “y Continental R-670 radial 4099 m.p.h.; operating speed, 75 m.p.h.; initial 

engine by the 450-b.h.p. Wasp Junior climb, 840 ft./min.; stalling speed §2 m.p.h.; 
R-985 or the 550-b.h.p. Wasp R-i340— __ range, on 35.8 gal. fuel, 505 miles 

CALLAIR A-4 U.S.A. 

A number of this specialized type is cultural low-wing monoplanes, the 


being used in the United States, where 
it has been produced at the rate of one 
aircraft per week. Its tandem two-seat 
closed or open cockpit is on the port side 
of the fuselage, with an 18-cu. ft. (83-gai.) 
hopper on the starboard side. Construc- 
tion is mixed wood and metal, and power 
is supplied by a 150-b.h.p. Lycoming 

0-320-A2A flat-four engine. 
Conventional dust spreader or spray- 
may be fitted. Like many agri- 


CallAir has mainplane strut bracing for 
light structure weight, and also has 
wing-tip end-plates in production form. 

Dimensions.—Span, 33 ft. 6 in.; length, 23 fc. 
54 in.; height, 7 ft.; wing area, 181 sq. fc. 

Weights.—Empty, 975 \b.; disposable load, 
1,175 Ib.; gross, 2,150 ib 

speed, 100 m.p.h.; 
normal operating speed, 90 m.p.h.; initial climb, 
500 ft./min.; stalling speed, 43 m.p.h.; take-off 
run, 750 ft.; landing run, 400 ft.; range, on 
21 gal. fuel, 350 miles. 
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with the 
STOL Caribou 


The Caribou cabin will accommodate 
32 troops. 


The aircraft can take off with this 
impressive load in a distance of 530 
feet. (161.5 m.) 


It can move these men from place to 
place at a speed of 156 knots. 
(289 kph.) 

Large rear loading door permits 
loading (or deplaning) 32 troops in 
40 seconds. 


A Caribou has loaded and unloaded 
3 tons of cargo in 5 minutes total 
turn-around time. (2722 kg.) 
e 

In the new concept of lightning war, 
the Caribou's ability to move big 
loads in and out of small improvi 
landing strips quickly means 

er concentration of our land 
orces through the use of RAPID 
MOBILITY. 
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U.S.A. CESSNA 100-SERIES 


ALTHOUGH the Cessna company, 
wl. ells more light aeroplanes than 
any othe~ manufacturer, does not produce 
speci. agricultural aircraft, most of its 
Single-engi.ue range of types—the 140, 
170, 180 and 195—have been adapted 
for this work. In New Zealand, for 
example, more than 50 Cessna lightplanes 
were recently employed on crop-spruying, 
being outnumbered only by Fletcher and 
Piper types. 

A special quick-change external spray 
rig has been developed for the Cessnas, 
and comprises two 35-gallon underwing 
chemical tanks, each coupled with a 
rotary atomiser. The four-seat cabin 


remains unchanged, and the spraygear 
may be removed in 30 minutes. Con- 
ventional cabin hoppers may alternatively 
be installed with underwing spraybooms 
or fuselage venturi. Photo shows wing- 
tanked 170B while data refer to Cessna 

Dimensio..s.—Span, 36 ft.; length, 26 fe. 
2in.; height 7 fc. 6 in.; wine area, 1° 4 sq. ft. 

Weights.—Empty, 1,55° !b.; max a-ricultural 
payload, 1,196 Ib.; normal gross, 2,650 Ib., max. 
gross, 3,020 Ib. 

Performance.—Cruising speed 135 m.p.h.; 
normal operating speed, 100 m., «.; initia 
climb, 800 ft./min.; stalling speed, 54 m p.-h.; 
range, on 35 gal. fuel, 800 miles. 


U.S.A. FLETCHER Fu-24 UTILITY 


ONE of several agricultural aeroplanes 
designed primarily for New Zealand 
conditions, the Fletcher Fu-24 began 
series production soon after the proto- 
type first flew in July, 1954, and many are 
now in service. Of all-metal construction, 
the Fu-25 has a 225- or 240-b.h.p. 
Continental 0-470-E or —-N engine, with 
exhaust extractor cooling, and a long- 
stroke nosewheel undercarriage. 

A hopper is located behind the single- 
seat cockpit, and one or two passengers 
may also be carried in the rear compart- 


ment. Conventional spraybooms or 
venturi spreader may be fitted. Data 
below apply to the higher-powered 
version. 

Dimensions.—Span, 42 ft.; length, 31 ft. 
10 in.; height, 10 ft. 4 in.; wing area, 294 sq. ft. 

Weights.—Empty, 1,997 agricultural 
payload, 1,317 |b.; normal gross, 3,500 Ib.; max. 
gross, 3,910 Ib. 

Performance.—Cruising speed, 111 m.p.h.; 
normal operating speed, 90 m.p.h.; initial 
climb, 745 ft./min.; stalling speed, 42 m.p.h.; 
take-off to 50 ft., 1,000 ft.; range, on 36.6 gal 
fuel, 370 miles. 


U.S.A. FORD TRIMOTOR 


NO review of agricultural aircraft would 
be complete without that doyen of farm 
and forest types, the Ford Trimotor. 
First built in 1926 by the Stout division 
of the Ford Motor Company, the 
4-AT-B and -E, with three 235- or 330- 
b.h.p. Wright Whirlwinds, are still 
represented in commercial service in the 
United States among forest fire and 
agricultural services. 

The cabin which originally accom- 
modated 12 passengers provides 
ample space for water or chemical tanks 
for about 14 tons payload, and the very 
large high-lift wing, with spraybooms 


under its outer sections, gives an excellent 
short-field performance. So successful, 
in fact, is the design, that a company has 
been formed to build the bigger Ford 
5-AT-B as the Stout Bushmaster. Power 
is three 450-b.h.p. R-985 Wasp Juniors, 
and data below refer to basic Bush- 
master. 

Dimensions.—Span, 79 ft. 4 in.; length, 
50 fc. 4 in.; height, 15 ft. 1 in.; wing area, 
843 sq. ft. 

Weights.—Empty, 6,800 Ib.; gross, 12,500 Ib. 

Performance.—cCruising speed, 125 m.p.h.; 
initial climb, 800 ft./min.; stalling speed, 45 
m.p.h.; take-off run, 600 ft.; range, on 250 gal. 
fuel, 600 miles. 


U.S.A. GRUMMAN TBM-3 AVENGER 


AMONG the larger aircraft adapted for 
agricultural duties are several veteran 
Grumman TBM Avengers. Designed for 
carrier operation, the Avenger’s weight- 
lifting abilities are combined with a 
strong undercarriage and large flaps, and 
make it a good choice for operating 
from short air strips on spraying or 
dusting. 

In Canada, 13 ex-R.C.N. TBM-3s 
have so far been modified by Fairey 
Aviation to spray budworms in the 
spruce forests of eastern Quebec and the 
Maritimes. A 716-gal. welded steel spray 


tank was installed in the bomb bay, 
which had its doors and some 900 Ib. of 
equipment removed. With underwing 
spraybooms, the Avenger distributes 
about 100 gal./min. Illustrated is Paul 
Mantz’s TBM, with a 550-gal. bomb- 
bay tank for fire-fighting. 

Dimensions.—Span, 54 ft. 2 in.; length, 40 ft. 
114 in.; height, 16 fc. 5 in.; wing area, 440 sq. ft. 

Weights.—Empty, (approx.), 10,000 Ib.; 
loaded, about 16,000 Ib. 

Performance.—Cruising speed, 144 m.p.h.; 
initial climb, 1,000 ft./min.; stalling speed, 68 
m.p.h.; take-off distance, 1,070 ft.; range, on 
275 gal. fuel, 1,275 miles. 


U.S.A. GRUMMAN G-164 AG-CAT 


MARKING the entry of Grumman 
Aircraft into the agricultural field, the 
Ag-Cat is a single-seat biplane of recent 
design. Prototypes have been extensively 
evaluated, and production has begun. 
The biplane, with its low wing-loading, 
light structure and good manoeuvrability, 
has many advantages for agricultural 
duties, and the Ag-Cat is expected to 
offer exceptional economy. 

Powered by a 220-b.h.p. Continental 
W-670-11 radial engine, or any similar 
eo ae it has a 29-cu. ft. (180-gal.) 

opper in front of the cockpit, with a 


U.S.A. HILLER 


LIKE the small Bell helicopters, to 
which it is generally similar in configura- 
tion and longevity, the Hiller UH-12 
series has proved very popular for crop- 
spraying, and from the U.K., over 30 
are operated by Fison-Airwork. The 
UH-12B and -12C are recent production 
variants of the original Hiller 360, and 
are both powered by the 200-b.h.p. 
Franklin 6V4-200-C33 engine. For 
agricultural use, they carry 25-gal. 
spray tanks on each side of the centre 


half-ton capacity. Normal spray or dust 
gear can be fitted beneath the lower 
wings or fuselage. The Ag-Cat has 
Cessna-type spring steel mainwheel legs 
and the usual low-pressure tyres. 

Dimensions.—Span, 35 ft. 8 in.; length, 
24 ft. 4 in.; height, 10 ft. 9 in.; wing area, 326 
sq. fe. 

Weights.—Empty, 2,179 agricultural 
payload, 1,000 Ib.; gross, 3,600 Ib. 

Performance.—cCruising speed, 97 m.p.h.; 
normal operating speed, 80 m.p.h.; initial climb, 
800 ft./min.; stalling speed, 42 m.p.h.; take-off 
run, 676 fe. 


UH-12 
fuselage, with flexible feeds to the spray- 


ms. 

The Hiller UH-12 has a three-seat 
cabin, the pilot sitting alone in the central 
position, when spraying. 

Dimensions.—Main rotor diameter, 35 ft. 
6 in.; fuselage length, 27 ft.; height, 9 ft. 8 in. 

Weights.—Emprty, 1,920 Ib.; agricultural pay- 
load 50) Ib. ; gross, 2,500 Ib 

Performance (unequipped).—Cruising speed, 
82 m.p.h.; initial climb, 1,050 ft./min.; hovering 
ceiling in ground effect, 5,200 ft.; range, on 40 
gal. fuel, 205 miles. 
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U.S.A. NATIONAL NA-75 


AS the mainstay of the American crop- 
- ing industry, the Stearman Model 
5 Kaydet has been extensively modified 
by various operators, but the most 
radical chan are by National Aircraft. 
New high-lift metal wings with end-plate 
tips have been fitted, together with 
combined dusting and spraying equip- 
ment. With the original 220-b.h.p. 
R-670 engine, the new wing gives the 
NA-75 more than half-a-ton maximum 
payload, or with the 450-b.h.p. R-985 
engine, the load is nearly doubied. 

he NA-75 has been produced as a 


complete aircraft for nearly three years. 
and modification kits have also been sold 
for the conversion of nearly 300 
Stearmans to NA-75 standard. A 
31.7-cu.-ft. hopper fills the front cockpit. 

Dimensions.—Span, 33 ft.; length, 24 fc. 
9 in.; height, 9 ft. 2 in.; wing area, 358.36 sq. fe. 

Weights.—Agricuitural payload (220 b.h.p. 
engine), 1,250 ib.; gross, 2,612 Ib.; agricultural 
payload (450 b.h.p. engine), 2,000 Ib.; gross, 
4,612 Ib. 

Performance.—Cruising speed, 100 m.p.h.; 
normal operating speed, 75 m.p.h.; initial climb 
(220 b.b.p.), 420 ft./min.; (450 b.h.p.), 550 
ft./min.; take-off run, 890 or 785 ft. 


U.S.A. PIPER PA-18A 


THE Piper Cub, of which this variant is 
the latest development, is undoubtedly 
the most widely used agricultural air- 
craft in the World, and the PA-I8A 
alone almost certainly outnumbers any 
other single type in spraying or dustin 
service. Compared with the po mee 
1932 35-b.h.p. Cub, the PA-1I8A has a 
150-b.h.p. Lycoming 0-320 engine, but 
is otherwise little changed. 

For agricultural use, it has an 18-cu.- 
ft. (91-zal.), hopper behind the pilot, 
and can be fitted with either a venturi 


spreader beneath the fuselage, or under- 
wing spraybooms. Cost, delivered to 
the U.K., is in the region of £4,500, 
including dusting and spraying equip- 
ment. 
Dimensions.—Span, 35 ft. 2} in.; length, 
22 > 6 in.; height, 6 ft. 7 in.; wing area, 178.5 
sq. ft. 
Weights.—Empty, 960 agricultural 
payload, 1,000 Ib.; max. gross, 2,070 Ib. 
speed, 95 m.p.h.; 
initial climb, 725 ft./min.; stalling speed, 45 


m.p.h.; take-off to 50 ft., 950 ft.; landing run, 
410 ft.; range, on 30 gal., 460 miles. 
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PIPER PA-25 PAWNEE U.S.A. 


BACKED by the vast accumulation of 
experience gained by the Piper company 
in the production of agricultural aircraft, 
the Pawnee is a completely new low-cost 
design developed specifically for the 
aerial application of chemicals. Pilot 
safety was one of the main requirements 
of its specification, which incorporates 
such features as a 20-cu.-ft. (125-gal.) 
plastic hopper located on 
the C.G. in front of the pilot, who is 
accommodated in a crash-resistant cock- 
it. 

az: Powered by a 150-b.h.p. Lycoming 
0-320 engine, the Pawnee carries a 


useful load equivalent to its empty 
weight. It uses many components, 
including wing flaps, ailerons, power- 
plant and undercarriage, of other Piper 
designs, and since delivery of the first 
Pawnee, in July this year, production 
has increased to the rate of one per day. 
Dimensions.—Span, 36 ft. 24 in.; length, 
24 fc.; height, 6 ft. 94 in.; wing area, 183 sq. fe. 
Weights.—Empty, 1,200 useful load, 
1,100 Ib.; gross, 2,300 Ib. 
Performance.—Cruising speed, 90 m.p.h.; 
initial climb, 510 ft./min.; stalling speed, 57 
m.p.h.; take-off to 50 ft., 1,500 ft.; landing run, 
from 50 ft., 930 ft.; cruising range, 400 miles. 


TAYLORCRAFT MODEL 20 AG TOPPER U.S.A. 


NEARLY every type of light aeroplane 
can be adapted for agricultural duties, 
and a surprising number have been. 
The utility version of the current 
Taylorcraft range is the Topper which 
has a dust hopper or spray tank in the 
rear of the cabin, behind the centrall 

seated pilot. There is a power take-o 

for the spray pump on the 225-b.h.p. 
Continental 0-470-J engine, and a 
control column replaces the hand-wheels 
of the non-utility Taylorcrafts. Several 
are in service in New Zealand and the 


U.S.A. TRANSLAND AG— 


THE “ farm and forest *’ Ag-2 represents 
another attempt to produce the ideal 
agricultural aeroplane. It incorporates 
the best features of the experimental 
Ag-!, the first aircraft specifically 
designed for this work, developed in 
1949-50, at Texas A. & M. Research 
Centre. The Ag-2 first flew on October 
11, 1956, the second prototype following 
on June 3, 1959. 

Powered by a 600-b.h.p. Pratt & 
Whitney R1340 engine, the Ag-2 has a 
§3-cu.-ft. (328-gal.) hopper in front of 
its crash-resistant two-seat tandem cock- 


pit. Its thick high-lift wings have full- 
span slotted flaps, the outer sections of 
which also operate as ailerons. The 
Ag-2 can be fitted with the Transland 
Swathmaster dispenser for both liquid 
and solid chemicals. 

Dimensions.—Span, 42 ft.; length, 28 ft. 5 in.; 
height, 9 ft. 8 in.; wing area, 321.6 sq. ft. 

ty, 3,400 max. agri- 
cultural payload, $360 Ib.; max. gross, 7,700 Ib. 

Performance (at 6,000 Ib. gross).—Cruising 
speed, 120 m.p.h.; initial climb, 950 ft./min.; 
stalling speed, 55 m.p.h.; take-off to 50 fc., 450 
ft.; landing run, 250 ke 


U.S.A. TRAVEL AIR B 4000 


THIS 1926-vintage biplane is, with the 
Ford Trimotor, perhaps the oldest air- 
craft to remain in commercial service, 
about 70 being employed on agricultural 
flying in the United States up to a year 
or two ago. In most cases, the original 
Wright J-S Whirlwind powerplants have 
long been replaced by 220-b.h.p. 
Continental R-670 or  300-b.h.p. 
Lycoming R-680 radial engines, with 
vertical pipes from the exhaust collector 
rings to carry the sparks and hot gases 
well cleat of the combustible chemicals. 


Despite their age, these biplanes still 
do a first-class job, carrying a substantial 
agricultural load forward of the single 
cockpit, and offering an excellent short- 
field performance with economical 
operation. 

Dimensions.—Span, 34 ft. 8 in.; length, 
24 ft. 2 in.; height, 8 ft. 11 in.; wing area, 
297 sq. fe. 

Weights.—Gross, 2,450 Ib. 

Performance.—Cruising speed, 90 m.p.h.: 
stalling speed, 46 m.p.h.; initial climb, 600 
ft./min.; take-off run, 900 ft.; range, on 50 gal. 
fuel, 360 miles. 


U.S. together with earlier Taylorcraft 
models. 

Toppers have a metal structure, with 
extensive moulded glass-fibre skinning, 
and slotted flaps and ailerons are fitted 
to the wings. 

Dimensions.—Span, 36 ft. 4} in.; length, 
24 ft.; height. 7 ft. 2 in.; wing area, 178.5 sq. fe. 

Weights.—Empty, 1,635 agricultural 
payload, 1,690 Ib.; max. gross, 3,767 Ib. 

Performance.—Cruising speed, 110 m.p.h.; 
normal operating speed, 95 m.p.h.; initial climb, 
925 ft./min.; take-off run, to 50 ft., 1,185 fr.; 
range on 36.6 gal. fuel, 360 miles. 
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for forty years.. 


And Now 


The Hunting Jet Provost TMk 5, the latest primary/ te 


basic trainer—chosen by Royal Air Force Flying 


Forty years ago a party of flying 
instructors from the Royal Air 
Force Schoo! of Special Flying at 
Gosport left for the United States 
to demonstrate the revolutionary 
methods of teaching the Art of 
Flying devised by the late Colonel 
Smith-Barry. 


Since those days it is fair to assert 
that every major change in instruc- 
tional technique and flying-training 
equipment has been evolved in 
Britain, and in the course of time the 
World’s air forces have followed suit. 


Training Command. 


In full quantity production, it is also available for 


early delivery to other Air Forces. - 


powered by the Bristol Siddeley Viper 


HUNTING AIRCRAFT LIMITED 


A Hunting Group Company 


LUTON AIRPORT, BEDFORDSHIRE, ENGLAND and at 1450 O'CONNOR DRIVE, TORONTO, CANADA 
AP 388 
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weight-reduction 


with EKCO 
light weight 
search radar 


Yet another major advance from Ekco — 
a new Lightweight Search Radar 
that reduces equipment weight from 


126 lb. to only 56 lb. with no loss of 


performance. 


Ekco Lightweight Search Radar 
provides all the facilities of a modern 
Weather Radar System, including a 
fully-stabilised 24” antenna, 150-mile 
range and high brightness display. 
Equipment is reduced to three compact 
units — Indicator, Scanner and 


Transmitter’ Receiver — greatly 


simplifying installation. 


ahead in electronics 


EKCO ELECTRONICS LTD - SOUTHEND-ON-SEA: ESSEX 


SEPTEMBER 18, 1959 


Inspection, maintenance and 


Simon Hydraulic Platform. 


repair of aircraft is a job for the 


At the touch of a control it moves 


men and tools up, down, across 


or around, reaching any part of 
the fuselage, wings or lofty 


tailplanes within seconds. 
Vital de-icing operations are 


also in the Platform’s work 


airport maintenance jobs. 


job 


Photo by courtesy of 
B.E.A. 


one of a fleet of 


Platforms owned 
by B.E.A. 


mounted models 


25 ft. to 54 ft. 


For details and demonstrations write or telephone : 


SIMON ENGINEERING (Midlands) LTD 


QUEEN’S CROSS DUDLEY WORCS. Dudley 4661/3 


HS 337 


Inspecting a Viscount 
at London Airport : 


schedule, together with general 


40 ft. Hydraulic 


Truck, trailer or lorry 


are 


available with maximum 
working heights from 
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Agricultural Aircraft of the World . . . . 


U.S.S.R. 


OF comparatively recent design, this big 
biplane is the Soviet equivalent of the 
Canadian Otter in its general purpose 
utility, including agricultural and “bush” 
flying. A special version, the An-2S, is 
used by the agricultural aviation division 
of Aeroflot on large-scale farm and 
forest operations, and is also in service 
with most other Communist countries. 

Powered by a 1,000-b.h.p. ASh-62 IR 
radial engine, the An-2S has a 307-gal. 
tank or hopper in the cabin, and may be 
fitted with underwing spraybooms or a 


ANTONOV An-2S 


ventral venturi spreader. With a swath 
width of 164-196 ft., the An-2S can 
distribute powder at up to 44 Ib./sec., or 
liquid up to 4.3 gal./sec. 

Dimensions.—Span, 59.62 ft.; length, 42 ft.; 
height, 13.62 ft.; wing area, 769.61 sq. ft. 

Weights.—Empty, 7,300 agricultural 
payload, 2,200-3,000 Ib.; normal gross, 10,448 
Ib.; max. gross, 11,574 Ib. 

Performance.—Cruising speed, 115 m.p.h.; 
normal operating speed, 96-102 m.p.h.; initial 
climb, 500 ft./min.; stalling speed, 40 m.p.h.; 
take-off run, 262-328 ft.; range, with 138 gal. 
fuel, 559 miles. 


U.S.S.R. 


AS the first practical Soviet helicopter, 
the Mi-1 is now in widespread civil and 
military service, and is operated by 
Aeroflot on agricultural duties. Nor- 
mally a three-four seater, the Mi-1NH 
requires little internal modification for 
this réle, a container fer chemicals 
being attached to each side of the 
fuselage with a total capacity of 880 Ib. 
Spraybooms or dusting distributors can 
be directly attached. 

A good power margin is provided by 
the 575-b.h.p. AlI-26V radial engine, 


U.S.S.R. 


THIS Soviet light aeroplane originated 
in the later stages of World War Il as a 
replacement for the Po-—2, and has been 
progressively developed by structural 
changes and increased power. The 
Yak-12M has an all-metal airframe, 
with fabric and metal covering, and is 
powered by a 240-b.h.p. Al- 14R radial 
engine. The wing has slotted flaps and 
ailerons and full-span stats. 

For agricultural use, a 661-Ib. (103-gal.) 
hopper is installed in the rear of the four- 
seat cabin, and partitioned off from the 
two front seats. Underwing spraybooms 
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Ka-15/18 


KAMOV 


U.S.S.R. 


MIL Mi-INH 


which is also fitted to the Polish-built 


Mi-INH, the SM-1Z 
of the Mi-1, the Mi-3, is also used for 
crop-spraying, having a four-bladed rotor 
and a wider fuselage. 

Dimensions.—Main rotor diameter, 46 ft. 


10 in.; overall length, 55 ft. 7 in.; height, 
10 ft. 94 in 
Weights.—Empty, 3,935 agricultural 


payload, 880 Ib.; gross, 4,960 Ib. 
Performance.—Cruising speed, 80 m.p.h.; 

initial climb, 1,200 ft./min.; hovering ceiling, no 

ground effect, 10,826 ft.; range, on 52 gal. fuel, 


217 miles. 


YAKOVLEV Yak—12M 


give a maximum swath width of 270 ft. 
The Yak-12M is also built in Poland, 
where a much modified 
wings, has been developed specially for 
agricultural flying. 

Dimensions.—Span, 41 ft. 4 in.; length, 
29 ft. 6 in.; height, 10 ft. 3 in.; wing area, 
256.8 sq. ft. 

Weights.— 
gross, 3,197 |b 

Performance.—(Unequipped), 
speed, 99 m.p.h.; initial climb, 800 ft./min.; 
stalling speed, 45 m.p.h.; range, 475 miles. 


101, 


Empty (Unequipped), 2,257.2 Ib.; 


KAMOV began his experiments with 
co-axial helicopters soon after World 
War II, and, from successively larger 
designs, evolved the present production 
Ka-1I5 and Ka-18. These are generally 
similar, both being powered by a 255- 
b.h.p. AI-14V radial engine, but the 
Ka-18 has a larger cabin, to seat four, 
instead of two persons. 

Either may be adapted for agricultural 
operations by the addition of a 35-gal. 


. A development 


ALL Soviet helicopter types appear to 
operate with both military and civil 
aviation services, and the Mi-4(NATO 
* Hound ”) is no exception. In Aeroflot, 
the Mi-4P carries passengers, and the 
Mi-4S, chemicals. It is a large helicopter, 
with a single 1,750-b.h.p. ASh-82V 
radial engine, and a 330-gal. tank can be 
installed in the cabin. A ton of dust or 
insecticide can be carried, to cover 1,730 
acres at 44 Ib./sec., with a swath 
width of up to 262 ft. 


POLIKARPOV Po-2 


ONE of the oldest aircraft to be employed 
on agricultural operations is the Po-2 
biplane, which first flew in 1927. It is 
still in service with Aeroflot as a crop- 
sprayer, as well as with the civil air fleets 
of other Iron Curtain countries, on 
similar duties. Post-war production of 
the Po-2 has taken place in Poland, 
where it is designated the C.S.S.13 series. 

Although old in design, the Po-2 can 
carry a load of disproportionate size to 
its 110-b.h.p. M-I1 radial engine, 
because of its very low wing loading, 


“4s 


version, the 
with clipped swept-back 


Cruising 


hopper on each side of the fuselage, and 
the appropriate spraybooms or dusting 


gear. In this form they are operating 
with Aeroflot. Photo shows military 
Ka-15. 


Dimensions.—Rotor diameter, 32 ft. 7 in.; 
length, 23 fc.; height, 10 ft. 94 in. 

Weights.—Agricultural payload, 705 
max. gross, 2,995 |b. 

Performance.—Cruising speed, 82 m.p.h.; 
normal operating speed, 35 m.p.h.; ceiling, 
10,000 fc.; range, 155 miles. 


As an alternative to its spraybooms or 
ventral twin-tailed venturi, the Mi-4S 
may carry an orientatable hose-pipe 
beneath the fuselage, for fighting forest 
fires. Powered flying controls are fitted. 

Dimensions.—Main rotor diameter, 68 ft. 
94 in.; fuselage length, 55 fc.; height, 15 ft. 4 in. 

Weights.—Empty, 8,800 agricultural 
payload, 2,204 Ib.; gross, 15,500 Ib. 

Performance.—Cruising speed, 93 m.p.h.; 
normal operating speed, 37 m.p.h.; initial climb, 
850 fc./min.; service ceiling, 16,000 ft.; range, 
300 miles. 


U.S.S.R. 


and is extremely strong and simple for 
field operations. Fertiliser or insecticide 
may be carried in the front cockpit, with 
the usual type of distributor or spray- 
booms beneath the fuselage or wings. 

Dimensions.—Span, 37 fc. 5 in.; length, 
26 fc. 8 in.; height, 9 ft. 6 in. 

Weights (Unequipped).—Empty, 1,342 Ib.; 
normal gross, 1,910 Ib.; max. gross, 2, Ib. 

Performance.—cCruising speed, 85 m.p.h.; 
normal operating speed, 75 m.p.h.; initial 
climb, 500 ft./mi..; stalling speed, 45 m.p.h.; 
range, 250 miles. 
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Personal Flying 


Studying the light aeroplanes produced in Britain, which were 
reviewed in our pre-Farnborough issue, brought on a sharp 
attack of gloom. With one or two exceptions, they gave the 
impression that the technical advances in aviation over the past 
20 years had never happened. 

Of the ten or so types mentioned, not one had a retractable 
undercarriage. It may be pointed out that they “ were not that 
sort of aeroplane.” Well why not build “that sort of aero- 
plane,” even under licence? For years now, peopie in this 
country have been saying that there is no market for light aero- 

lanes. How is it, then, that one of the agents for American 
ight types has been selling one per week for several months 
in this country since the dollar import restrictions were eased? 

Perhaps the partial answer, as we were recently told by another 
dealer for American machines, is that the commission received 
on the sale of two U.S. light twins equalled that received for 
selling one British jet transport. 

Six of the light types currently produced in Britain have some 
form of external wing bracing; only one has a tricycle under- 
carriage. Two are of all-metal construction; none are capable 
of cruising faster than about 125 m.p.h. Is it surprising that 


markets prove elusive? 


Recent Australian personal flying news which emphasizes the 
need for modern light aero-engines within the Commonwealth 
concerns a modification programme for six de Havilland 
Drovers of the Royal Flying Doctor Service. The Drovers are 
to have their three Gipsy Major 10s and fixed-pitch airscrews 
replaced by more powerful Lycoming engines, driving Hartzell 
constant-speed airscrews, to improve their performance and 
extend their useful life. 

Mr. L. J. Brain, managing director of D.H. Australia, said 


SEPTEMBER 18, 1959 


that the decision to re-engine the Drover was made after an 
unsuccessful two-year re-equipment survey by the Flying 
Doctor Service. The Drover incorporated many features 
specifically requested by the R.F.D.S., for bush and utility 
operation, and has more than proved its value in the 


Australian outback. 


“Is there,” a recent advertisement in the leading aviation 
journal rather plaintively asked, “ any flying instructor available 
with a sense of loyalty, duty and punctuality? ” 

We cannot pretend te answer for the present generation of 
dissolute, hedonistic and generally angry young flying instruc- 
tors, but we well recall one such paragon from the palmier 
days of club flying. 

Arriving at the airfield at 08.29 every morning, he would 
push all the aircraft out of the hangar before the mechanics 
arrived, and wash them down before starting on his first pupil 
at 09.00. While the mechanics were pushing back most of the 
aircraft, which were not required anyway, he would leap with 
a gay laugh from machine to machine, sometimes while they 
were still moving and frequently landing in an already occu- 
pied cockpit, to make sure he spent the maximum time on 
the job. 

His devotion to duty was such that he began eating his lunch- 
time sandwiches while instructing to avoid wasting time, until 
some of the more fastidious students complained about getting 
earfuls of breadcrumbs and bits of cheddar through the 
Gosport tubes. Nothing daunted, he simply changed to a 
spaghetti diet, and carried a spare pull-through for emergencies. 

When for some unaccountable reason, no pupils would fly 
with him, his burning loyalty led him to hire the aircraft himself 
for hours at a time, muttering the C.F.S. patter at twice the 
normal speed. This unfortunately resulted in his eventual demise 
through beginning the drill for spinning when coming in to 
land. Perhaps it was just as well. His halo was becoming too 
big for his flying helmet. 


Gliding Notes 


by Dr. A. E. Slater 


N glider races it is not customary for 

all the competitors to cross the starting 
line together, like horses or dinghies, for 
understandable reasons; with only a 
whole wing span separating the machines, 
the starting line in some recent contests 
would have had to be a mile and a half 
long. 

Yet the scheme was tried out at the 
Fifth Annual Northwest International 
Soaring Contest at Wenatchee, Washing- 
ton, U.S.A., this summer. It was prac- 
ticable because not more than 13 
sailplanes were present, one having come 
from Canada, and the rest including 
“every licensed glider in the state of 
Washington,” according to Soaring. 

Only one aeroplane, a PA-11 Cub, was 
available for towing, and as it took 
about two hours to get everyone air- 
borne, there would have been an unfair 
element of chance if everyone had gone 
off on the race immediately. As it was, 
they all soared over a local ridge until 
the last off had been either given 
15 minutes to gain height or towed to a 
greater release height than the others. 

The scheme worked perfectly, it is 


‘related, and on each of the four days 


when “racehorse starts” were tried it 
was remarked that, instead of the usual 
rush to get airborne, everyone was 
saying: “After you, Alphonse.” On a 
free-distance day two 300-km. goal 
flights, the first ever made in the 
American Northwest, were flown by 
Robert Moore, who won the whole con- 
test with a Schweizer 1-21, and Peter 
Bowers, flying a Weihe. 

At the Northeast States Soaring Meet 
near Poughkeepsie, New York State, 
George Downsborough, who conscien- 
tiously uses the motor of his auxiliary- 
engined Hummingbird only for take-off, 


broke his rule one day in showing 
another useful réle the motor could play. 
The second day had been voted a non- 
contest day because the meteorologists 
were expecting a cold front with possibly 
violent thunderstorms. It proved com- 
paratively mild, and after it had passed 
over, the Hummingbird was taken up by 
Downsborough to test the cumulus 
clouds which built up in its rear. They 
were so obviously good that everybody 
in sight immediately rushed to get a 
launch. 

Ev. Keeler won the three-day meet 
with a Schweizer 1-23G. On the first 
day, which was Memorial Day, a replica 
of a 1910 Curtiss pusher biplane, two 
helicopters, a blimp and a Helioplane 
called in on their way from Albany, and 
were joined by a sailplane as they took 
off for New York. 

The United States nationa! contest, 
held at Elmira, N.Y., in early July, was 
won by R. H. “ Dick ” Johnson, flying a 
Weihe; he started 8th and only reached 
Ist place by the last of five contest days, 
finishing with 4,243 points out of a 
possible 5,000. Dick Schreder came 
second in an HP-8 and A. J. Smith third 
in a Lo-150. Four of the German Ka-6b 
type, which won last year’s Ostiv prize 
for the best 15-metre Standard class 
machine, took part and finished 4th, 8th, 
1Sth and 26th among 35 competitors. 

The first contest, a 64-mile race to 
Tunkhannock, was won at 48 m.p.h. by 
A. J. Smith. Crews had been given the 
wrong telephone number, and an irri- 
tated woman from Elmira called in later 
to ensure that it did not happen again. 

Schreder won a 108-mile triangle on 
the second contest day, which was 
remarkable for the way the thermals 
continued to line up in “ streets” after 
the clouds had disappeared; A. J. Smith, 


on his cross-wind leg, correctly inferred 
that the thermal streets would be eight 
miles apart, as the cloud streets had 
been, so he confidently flew at 100 m.p.h. 
from one to the next, knowing just 
where he would meet the succeeding lift, 
and repeated the tactic four times. 

There followed a 106-mile goal-and- 
return, won again by Schreder, and two 
free-distance days, both won by Dick 
Johnson with 285 and 233 miles respec- 
tively. History was brought to mind by 
the participation of Peter Riedel, one of 
the earliest German soaring pioneers, 
who has been gliding for nearly 40 years; 
he finished 21st with a Lo-150, and his 
best daily score was 645. 

* * 


T Portmoak the Scottish Gliding 
Union had a similar phenomenon on 
August 9 to that experienced at Dunstable 
one December day some years ago. An 
extremely low sheet of cloud covered the 
landscape and enveloped the hill (in this 
case Bishop Hill), yet there was a per- 
sistent clear patch to leeward of the hill. 
showing where the air was falling down 
the lee slope, only to rebound up again 
on the other side of the clear patch. 
When cloud base, originally at 500 ft., 
lifted to 1,100 ft., launches began. Both 
Joe Kennedy in the club’s new Swallow 
and Andrew Thorburn in the T-21b con- 
tacted the wave at 800 ft. and 500 ft. 
respectively and rose in it to 2,700 ft.. 
which proved to be the ceiling for both. 
Tom Docherty then joined them in the 
Tutor, reaching 2.400 ft. They might 
have climbed higher by entering the cloud, 
as there were obvious waves higher up, 
but isolated holes in a cloud sheet are apt 
to close up suddenly, and there you 
would be in the clacsi~ predicament, with 
unbroken cloud below which you know 
to be stuffed with mountains. 


4 
& 
4 


49 THE AEROPLANE 
and ASTRONAUTICS 


Parafaunalia 4. 


Key: |, Semi-braided Cordage. 2, Cross Stitching. 3, Steady load. 
4, Gut. 5, Binders. 6, Mouth Diameter. 
7, Becket. 8, Ribbon Parachute. 


G. Q. PARACHUTE COMPANY LIMITED 
STADIUM WORKS WOKING SURREY ENGLAND Telephone: Woking 2277 


Canadian Distributor Field Aviation Ltd Municipal Airport Oshawa Ontario Canada 
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INCREASED TYRE LIFE 
FOR JET AIRGRAFT 


GOODYEAR REINFORCED TREAD AIRCRAFT TYRES 


ONE THIRD 
MORE SKID-DEPTH 


Conventional high-speed tyre Goodyear Reinforced Tread tyre 


(With extra skid-depth) 


SPECIALLY developed for landing speeds over 
160 m.p.h., Goodyear Reinforced Tread Air- 
craft tyres have additional layers of fabric 
moulded into the actual tread rubber. This 
permits safe retention of a greater skid- 
depth than is possible with conventional high- 
speed tyres. Up to one third more usable tread 
thickness means more landings per tyre— 
with consequent reduction of replacement 


and maintenance costs. The reinforcement— 
backed by the strength of the Goodyear 
carcass—also gives improved protection 
against stone bruising. 


The Goodyear Tyre & Rubber Co. (G.B.) Ltd., 
Aviation Products Division: 8-9 Salop Street, 
Wolverhampton. Tel.: Wolverhampton 27727. 
Airline Sales & Service, Viscount Way, London 
Airport, Hounslow, Middx. Tel: SK Yport 1922. 


AVIATION 
DIVISION 
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Correspondence 


Personal Flying 


AY I congratulate you on your initiative and far-sightedness 
in starting your feature “ Personal Flying” in the iscue of 
THE AEROPLANE AND ASTRONAUTICS for August 21. 

We think that this feature should prove of considerable 
interest to present and prospective business and executive air- 
craft operators, who, no doubt, find as we do that they are 
being treated as the Cinderella of aviation and for whom so 
far no one has catered with interesting facts and information 
about new and available equipment and comment on operation, 
etc. 

We also endorse your comments that there is a lot of business 
awaiting for the first organization to establish a large scale 
advisory service for business flying. 

We would be extremely interested in a survey, similar to the 
one you have done on American and Continental aircraft, on 
navigation aids, such as radio, compasses, etc., suitable for 
light aircraft both in weight and price. 

Wishing your new feature every success. 

C. G. STRASSER. 
Managing Director, Photopia, Ltd. 


Newcastle, Staffs (Pilot Auster G-ANRP.) 


Against Stockpiling Pilots 
COPY of your issue of August 28 has just come to my 
hand and a letter written by a Mr. C. Barnes, of Seaford, 
Sussex, prompts this reply. 

Although Mr. Barnes makes his point with a system designed 
to improve the military readiness of the country he seems to 
be quite uninformed as to the present situation in civil aviation. 

It is safe to say that the airlines are not “ finding reasonable 
difficulty in maintaining their aircrew complement.” I would 
also suggest, on the basis of an interview I had at the beginnin« 
of this season, that there are probably more than 300 trained 
pilots unemployed even at this time, ranging in experience from 
captains with “the lot” to those “happy few” like myself 
who have managed by some means or other to obtain a C.P.L. 
with some type of light aircraft in Gp. 1 and a simple 
performance qualification 

Personally I think it would be better to expand the R.A.F. 
and extend the period of service. Next, establish a proper 
Civil Aviation Training College, or something, controlied by 
a Ministry of Civil Aviation completely separated from Trans- 
port. With these two branches of aviation becoming so 
specialized nowadays it might be a good idea to keep them 
separate. I don’t think the average man could be expected 
to be completely efficient in two highly specialized fields at 
the same time. 


Stockport, Cheshire. R. C. ATKINSON. 


Satellite Inconsistercies 


HAVE just been checking the satellite chart in the August 28 

issue of your admirable magazine. On looking up Mechta 
in my files, I find that the transmissions on 19.995 m/c and 
19.997 m/c were of 81.6 sec. duration. According to your article. 
the duration on this frequency was 1.6 sec. My information was 
taken from a genuine Russian report. Several other figures in 
the table do not match my figures. 

Doncaster, Yorks. M. J. Cooper. 

[Preparation of data on artificial satellites and space-probes 
is difficult because of inconsistencies which exist between various 
sources, the appearance of tentative and often inaccurate track- 
ing data at the time of launching, and occasional contradictory 
information from Russian sources. For our analysis we used as 
far as possible the NASA statistical record which gives the dura- 
tion of the Mechta frequency on 19.995 m/c and 19.997 m/c as 
1.6 sec.—Eb.] 


Brindejonc des Moulinais 


S an aeronautics enthusiast for many years I read with keen 

interest the article of August 28 concerning the late 
Claude Grahame-White. I chanced to meet him in January, 
1958, at the Aéro-Club de France when the silver jubilee of the 
first official performance of the kilometre flown in closed circuit 
by Henry Farman was solemnly celebrated, and I must say | 
found him very young in spirit. 

As you know, Henry Farman died six months later. So it 
was the last meeting between these great names of Anglo-French 
Aviation. Louis Paulhan, the winner of the London-Manchester 
race, is, I am glad to note, still alive. He now lives retired in the 
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French province of Armagnac, producing the spirit of the same 
name, which needs no introduction to connoisseurs. 

Now, may I venture to point out a small error in your paper. 
The famous pilot Brindejonc des Moulinais, whom I knew well, 
was not a Belgian. He was born in 1893 at Plérin, a suburb of 
Saint-Brieuc, in Britanny. The circumstances of his death upon 
the Field of Honour in 1916 remain somewhat mysterious, but it 
is generally admitted that when bringing back to the French 
lines a captured German aircraft he was shot down by our own 
firearms, owing to a fatal error. 


Paris. 


The Jet Urge. ell, Scandinavia and not America 
is first to introduce sex into turbinery. S.A.S. have 
issued a beginners’ jet booklet which uses Charlie 
Nitrogen (a bad mixer), Johnny Oxygen (sociable, 
irresistible) and the fiery Fuel girls to explain the 
principle. Briefly, the gals are kept cloistered in the 
aircraft's tanks until they are introduced to the com- 
pressed Charlie, who is merely embarrassed, but with 
Johnny—wow! There follows a brief but searing love- 
life, after which they part, passion spent, reaction 
satisfied. And then they call it the “pure” jet! 
Get this 12-page story of SASling sex before 1.A.T.A. 


ban it! 
JOHNNY 


CHARLIE FEG. 


Space Ace. Wren’s Commendation for the under- 
statement of the Space Age goes to U.S. airman Leroy 
Cooper, a lively guinea-pig for the first space flight. 
After being whirled for four hours on a centrifuge in 
a capsule which accelerated to 180 m.p.h. in seven 
seconds and twisted and turned through 9G, he said, 
if he said anything: “ It was a very normal flight.” 


* 


Point of Departure. Sooner or later, to every 
publicity purveyor, there comes the breaking point, 
the moment when he can Keep It Up no longer. 
Such a moment came, it’s pretty clear, to a friend 
whose name I will not reveal (under the Old Pals’ 
Act) when he put out a release headed “ Missile Sets 
Tripe Record.” x 


Definitely Fraught. “ Dingle” Engledew, B.O.A.C. 
Sales Manager, Japan, has devised what is, by the 
sound of it, a literally hot sales gimmick. He is 
putting tins of petrol, in wooden containers, in 
selected spots around Tokyo. They bear the device: 
“Please help yourself. This gasoline is surplus to 
B.O.A.C.’s requirements. We now have a fleet of jet 
airliners which operate on kerosene. Fly B.O.A.C., 
the most experienced jet airline in the world.” I'm 
reminded of the girl who had lustrous, burning eyes 
and slightly scorched eyebrows. However, there is 
the other, reassuring Corporation slogan: “ B.O.A.C. 
takes good care of you.” » 

From My Favourite Line Book 

“ She was only a Signaller’s daughter but she did 

it because her dada did it.” 


HENRY BEAUBOIS. 


Decibelament 

“ Actually, these doodads they’ve put on the engines 

are thrust suppressors and noise reversers.” 

Return of the Prodigal. On a recent visit to Cairo, 
an English friend got into a taxi whose driver, on 
realizing the nationality of his passenger, said that 
it was good to hear that Y.M.C.A. were at last 
returning to Cairo. “Why should the Y.M.C.A. 
interest you?” asked my friend. 
the driver, “ I mean B.O.A.C.” 


“ Oh, sorry,” said 
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NOTES AND EVENTS 


LARGE TANKER.—Latest refuelling equipment for Air B.P., this A.E.C. tanker has a 
capacity of 10,000 imp. gal. and can deliver at 750 gal. per min. 


DECCA EXPANSION.—Decca Radar, 
Ltd., has purchased the lease of Cowes 
Airport and will be establishing a produc- 
tion unit there in the near future. Initially 
the company will start manufacturing 
radar aerial turning gear with a unit of 
some 50 men, and plans are now under 
consideration for long-term development 
on the site which will probably include 
radar development laboratories and train- 
ing facilities. 

COMMUNICATIONS CONTRACT. 
International Aeradio, Ltd., is to design 
and produce equipment for the control 
and monitoring of a number of Common- 
wealth Air Force tele-communications 
circuits at the signals centre at Gan 
Island in the Maldives. The principal 


feature is a control console from which 
all traffic channels can be controlled, 
indications of the state of each channel 
being extended to external display 
boards. 


INSTRUMENT OVERHAUL. — A 
new and comprehensive workshop for the 
repair and overhaui of aircraft instru- 
ments has recently been opened by the 
Smiths Aviation Division at its Bishop's 
Cleeve factory in Cheltenham to co- 
ordinate these services at the source of 
manufacture. Instruments manufactured 
by other companies of the Group are still 
subcontracted to the member factories, 
but the administration and recording of 
all the various transactions are handled 
at Cheltenham. 


Company 


NEW COMPANIES 

Aero Electronics, Ltd. (632.045).——Private co. 
Reg. Jwy 7. Cap. £100 in £1 shares. Manufacturers 
and repairers of and dealers generally in aircraft, 
motor vehicles and boats parts, supp!ics, apparatus, 
fittings, etc. Directors: Hugh K. Hughes, pilot, and 
Mrs. Joan F. Hughes, both of Varden Couage, 
oy Sussex. Reg. office: 36 New Broad Street, 

C.2 

Acrogaiiey, Ltd. (633,017).—Private co. Reg. 
July 20. Cap. £100 in £1 shares. Manufacturers of 
and dealers in aircraft, motor vehicles and boats of 
all kinds and component parts, apparatus, galicys. 
etc. Directors: Hugh K. Hughes and Mrs. Joan F. 
Hughes, both of Varden Cottage, Worth, Sussex. 
directors of Aerocontacts, Lid., etc. Secretary: 
H. K. Hughes. Reg. office: 36 New Broad Street, 
E.C.2. 

Business Aviation, Lid. (633.630).—Private co. 
Rea. July 28. Cap. £500 in £1 shares. Operating. 

ment ¢ and facture of acro- 
planes, ctc. Directors: James V. Hose and Mrs. 
Doris L. Hose, both of Highwood, Beechwood Lane, 
Warlingham. 

Inter-City Airways, (635.431).—Priyate co. 
Reg. August 20. Cap. £100 in 2s. shares. Opera- 
tion of V.T.O.L. and S.T.O.L. aircraft, aircraft and 
acria) conveyances of al! kinds, to provide acrial 
communication between city centres, etc. Sub- 
scribers: Henry W. Berney, 87 Regent Street, W.1, 
chartered auctioncer and estate agent; Joho 
Crewdson, Stone Court, Smalificid Road, Horley. 
Surrey, company director; Rt. Hon. Lord Morris 
of Kenwood, 26 Heath Drive N.W.3, company 
director; and Mark Townley, 15 Mill Ridge, 
Edgware, Middx. Directors are to be appointed by 
the subscribers. Sols.: Nigel Wallis, LL.B., 124 
Finchicy Road, N.W.3. 

T Led. (633.692).— Private co. Reg. 
July 28. Cap. £100 in £1 shares. Maintain and 
operate shipping, alr transport and road transport 
services, etc. Subscribers: George T. Singicton, 
labour manager, and Mrs. Doris Singleton, both 
of 41 Ashburnham Mansions, S.W.10. Director: 
George T. Singleton. Secretary: G. T. Singleton. 
Reg. office: 41 Ashburnham Mansions, S.W.10. 


Notices 


Skyviews and General, Led. (634,793).—Private co. 
Reg. August 11. Cap. £400 in £1 shares. Art, aerial 
commercial, technical general photographers. 


3. Lodge 
Goodwin, 29 East Parade, Leeds. 


New Patents 


APPLICATIONS ACCEPTED 
821,705.—Canadian Patems and Development, Ltd. 

—* Computing and indicating apparatus 

for use in aircraft navigation.”’"—Aug. 27, 


1956. 
821,874.—Sud-Aviation Soc. Nationale de Construc- 
tions Aéronautiques.—** Devices for the 


take-off and landing of  aircraft."’— 
Dec. 20, 1956. (Dec. 27, 1955, and 
Feb. 8, 1956.) 


$21,828.—Ba‘hurst, G. B.—** Vertical lift aircraft.” 

—Semt. 14, 1956. 30, 1955.) 
821,901 .—Sud-Aviation, Soc. Nationale de Construc- 
tions Aéronautiques.—** Emergency buoy- 
ancy devices for helicopters.”—July 3. 

1957. (uly 18. 1956.) 

821 Jets (Research and Deve'opment). 
aa —Sept. 1957. (Dec. 11. 1956.) 
Printed specifications + és above will be avail- 
able on October 14, 1959, and the opposition period 


will expire on January 14, 1960. 

822.336.—Link Aviation trainer 
22, 1955. . 27. 
1954.) 


822,124.—Avery, B. A., and Keast, F. H.—* Shroud 
assembly for gas turbine engines.” 
Nov. 15, 1957. (Feb 4. 1957.) 

822.299.—Soc. Nationale d'Etude et de Construction 
de Moteurs d'Aviation.— Devices for 
steering jet-propelied aircraft."—July 10, 
1956. (July 12, 1955.) 

Printed specifications of the above will be avail- 
able on October 21. 1959, and the opposition period 
will expire on any. 1960. 


Aviation Calendar 
September 19.—International balloon 
competition at | 

ember 19.—R.A.F. “At Home” 


Day. | 
September 19.—Aviation Forum's | 


Airport 18.15 hrs.; take-off 19.00 hrs. 42s 


per head. Book, John Elliot, Hon. 
Treasurer, Aviation Forum, 14 Tudor | 
Court, Gunnersbury Ave., W.5. 


September 20.—Battle of Britain Sunday. 

September 20-21.—AGARD Documenta- 
tion Committee meeting, at Wiesbaden, 
Germany. 

September 21-23.—-AGARD mectings of 
the panels on Wind Tunnel Techniques. 
Acromedics, Aivionics and Flight Test | 
Techniques, at Aachen, Germany. } 

September 22.—AGARD Documentation 
Committee meeting, at Frankfurt, Ger- | 
many. 

September 23.—-R.Ac.S. Graduates’ and 
Students’ Section film show, at the Library. 
4 Hamilton Place, Lendon, W.1, at 19.30 
brs. 


24.—University of London 
Studies lecture, Weather 

Fronts," by C. E. Wallington. 
.» at the Kronfeld Club, Basement, 


extra-mural 


74 Eccleston Square, London, S.W 
September 24-25.—Acrodrome Owners | 
Royal Hotel, | 


Association conference, 
Bristol. 


September 24-25.—-AGARD %h General 
Assembly. at Aachen, Germany. 

September 26-27.—Rally organized by the 
Genoa Acro Club, Italy. 

29.—R.Ac.S. Luton Branch 

lecture, ** Ballistic Missile Design,"’ by E. C. 
Cornford (Goint lecture with E.E.C.), at 
English Electric, Stevemage, at 18.30 hrs. 


SIMMONDS SALES. — Air Cadre. 
N. A. Tait, O.B.E., has joined the Sales 
Staff of Simmonds Aerocessories, Ltd., a 
member of the Firth Cleveland Group, 
following his retirement from the Service. 
Until his retirement he was Director of 
Aircraft Engineering at the Air Ministry. 


ESSO BOOKLET.— Esso Aviation 
Turbo Oil 35 is widely used for both 
turbojet and turboprop engines. A 
booklet recently produced by the avia- 
tion department of the Esso Petroleum 
Co., Ltd., describes the research and 
development effort which has gone into 
the production of this synthetic oi] and 
gives specifications and properties. 

ARTERS. — Auto 
Diesels, Ltd., has received orders from 
Pan American World Airways and Swiss- 
air for jet aircraft starting equipment. 
This equipment, the Aydee LP1, has been 
designed for use with the Rolls-Royce 
Conway and the Pratt & Whitney turbo- 
jets used in the Boeing 707 and DC-8 
transports. The approximate value of 
the contracts is £35,000. 


ENGINE TEST PLANT. — Rolls- 
Royce, Ltd., acting on behalf of Aero- 
lineas Argentinas, has placed an order 
with Heenan and Froude, Ltd. of 
Worcester, for a complete jet engine test 
plant. It was initially arranged to take the 
Avon power, but will be capable of 
taking engines of up to 30,000-lb. thrust. 


Personal Notices 


BIRTHS 

Arnold.—On August 30, at R.A.F. Hospital, 
Nocton Hall, to Heather (née Hall), wife of Fit. Lt. 
J. Arnold—a daughter. 

Cordrey.—On August 29, at P.M.R.A.P. Hospital. 
Halton, to Marjorie, wife of Sen. Ldr. George 
Cordrey—a daughter. 

Lambert.—-On September 1. at R.A.F. Hospital. 
Nocton Hall, to Kate (née Clark), wife of Fit. Lt. 
Ross Lambert, R.A.F.—a son. 

Senlor.—On August 31, at Princess Mary's 
Hospital, R.A.F., Halton, to Margaret (née 
Crawford Smith), wife of San. Ldr. Eric Senior—a 


son. 

Watmsiey.—On September 3, at Black Brook 
House Maternity Home, Fareham, to Vivien, wife of 
Fit, Lt. I. H. F. Walmsiey—a son. 


DEATH 


Brooksbank. -On a flying 
accident, Fit. Lr. C. S. 


tember 1, in 
C. Brooksbank, R.A PF 
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CONTINUOUS POWER‘ with the AIR PARTNER 


* A VITAL FACTOR IN JET STARTS 


A mobile unit for starting, air conditioning, de-icing and testing the jet airliners of today 


STARTING - AIR CONDITIONING - DE-ICING 
The Arr Partner is a surge-free rotary screw com- 
pressor of the Lysholm type designed for starting, air 
conditioning, and de-icing all jet and turbo-prop 
airliners having air turbine starters. 


A SUCCESSFUL COMBINATION 

Atlas Copco, the world’s largest organisation devoted 
exclusively to the manufacture of compressed air 
equipment, combined aeronautical exvertise with com- 
pressor know-how to produce this multi-purpose unit. 


STARTING 

The Air Partner delivers a continuous flow of warm, 
oil-free air to turn the engine over constantly thus 
eliminating mis-starts. 

AIR CONDITIONING 

The Air Partner becomes an air conditioning unit by 
merely flicking the appropriate switches and pressing a 
button, a matter of seconds. 


DE-ICING 


A special mouthpiece attached to the air hose enables 
the wings and fuselage to be ‘sprayed’ with warm air. 


A contribution to the jet age of air travel 


Removal of ice and sleet from windshields, wing leading 
edges, and air intake lips is achieved by using the 
ordinary de-icing outlets of the aircraft. 


SIMPLE MAINTENANCE 

The Air Partner has no wearing parts. It consists of two 
screw rotors which intermesh but never touch one 
another or the casing. 10,000 hours is the normal 
period between overhauls for screw compressors of 
this type. - 

Maintenance operations can be carried out by airline 
personnel anywhere in the world or through the Atlas 
Copco sales and service organisation established in 
90 countries. 


TWO MODELS 

Air Partner M-3 consists of two identical units, each 
including a compressor connected to a standard petrol 
or diesel engine, for starting, air conditioning, de-icing 
and checking auxiliary systems. Air Partner M-2 con- 
sists of one rotary screw compressor connected to a 
standard petrol or diesel engine for starting and 
limited air conditioning. 


Ordered by 


SAS - KLM . SABENA 
THE Copco AIR PARTNER 


EMPIRE AIRWAYS 
AND AIR INDIA 


— 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, 


Sweden, or Atlas Copco (Great Britain) Limited, Maylands Avenue, Hemel Hempstead, Herts. 
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Pubes & Pipelines 


chosen by Sir W. G. Armstrong Whitworth Aircraft Ltd 
for the A. W. 650 Argosy 


The designers of this new freightliner specified the use of Tungum Alloy Tubing in all hydraulic and 
pneumatic systems of this worthy aircraft. 


Perhaps you are confronted with a design problem in which Tungum Alloy could be the answer. Why 
not write today for the new illustrated brochure, giving details of the multitude of industrial applications 
of this non-corrosive, non-sparking and non-magnetic alloy. 


THE TUNGUM COMPANY LTD., The White House, Arle, Cheltenham 


Telephone: Cheltenham 5855/6/7 


Cabin compressors, cold air units, water 
extractors, control valves, vapour cycle cooling 
packages, turbo alternators, air 

conditioning and pressure testing 

trolleys; missile cooling equipment. 


cODEREY SIR GEORGE GODFREY & PARTNERS LTD 
Hanworth, Middlesex & Henley, Oxfordshire Associated Companies in Montreal, Melbourne & Johannesburg 
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Ultra Communication Control] Equipment, used in 80% of British 
civil aircraft, has won such a high reputation for performance 


and reliability that further development might well be considered 


superfluous. To accept this view would be entirely alien to the 
spirit of progress and enterprise that inspires the whole Ultra 
organisation. Newly developed Ultra Communication Control 


Systems now use transistor and printed circuit techniques, 


providing improved selection facilities together with lighter, more 
Ultra Communication Control 
System UA56 now in use in compact and more robust units. On the score of reliability, the 
all BOAC’s Comet IV aircraft. 
i new systems certainly equal the old, and are designed to surpass 


them. Full details will gladly be sent on request. 


ULTRA ELECTRIC LIMITED 
SPECIAL PRODUCTS DIVISION — 


WESTERN AVENUE - LONDON W.S3 - Telephone: ACOrn 3434 


AIRCRAFT CONTROLS & RADIO EQUIPMENT - RADIO RESCUE BEACONS - RADAR SIMULATORS 


COMPUTER EQUIPMENT & ACCESSORIES - ELECTRIC SERVO SYSTEMS 


communication — 
control equipment... 
| 
| 
© 
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Armstrong Whitworth 


ARGOSY 


HYDRAULIC POWER PACKS 


Dr. Zade’s latest book presents a complete, thoroughly 
up-to-date, survey of the remarkable developments of these two 
fabricating processes. and of their widening range of industrial 
applications, which have resulted from new techniques and 

an entirely new approach to plastic welding problems. , 

Comprehensive information is given on the physical pro- 
perties of thermoplastics in relation to their welding properties 
and there is an extensive review of heatsealing and high- 
frequency welding equipment, with numerous photographs 
of representative types of welding machines produced in the 
United Kingdom and abroad. 

There are chapters dealing with: welding of thermoplastics; 
theoretical aspects of heatsealing and high-frequency welding; 
heatsealing and high-frequency welding equipment; 
application of heatsealing and high-frequency welding; high 
frequency welding plant. 

An index of international patents traces the development 
of the various welding methods for plastics over the past 
eighteen years and a second index, listing the trade names of 
thermoplastics in the United Kingdom, the United States, 
Belgium, France, Germany, Holland and other countries, 
provides an invaluable aid to the selection of suitable materials 
for specific purposes 


Demy Octavo. 224 pages. 110 illustrations. 


3 5S. NEt or 36s. by post from the Publishers. 


TEMPLE PRESS BOOKS Bowling Green Lane London EC1 
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Rolled Rings in 
Carbon, Alloy and Special Steels 


for the Aircraft, Electrical, 
Nuclear Power, Ball Bearings and 


General Engineering Industries. 


ALLOY STEELMAKERS - FORGEMASTERS + STEEL FOUNDERS - HEAVY ENGINEERS 
THOS. FIRTH & JOHN BROWN LIMITED SHEFFIELD © ENGLAND th 
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LIGHTWEIGHT, STRONG AND FLEXIBLE ... 


Clatonrite Anti- 
Vibro Clips, ru 
lined eliminating 


. . . these adjectives can be used to describe our 


fine range of aeronautical products, that are noted 
for their reliability and freedom from fatigue. 
These approved products are ideally suited to 


Nylastic Suppor 
Clips, adjustable and & 

ible, manufac- 
tured in circular or & 
saddie type, plain He 
rubber lined or 


modern aircraft and missile design, and their ever 
increasing popularity is sure proof of their superior 


earthing. 
quality. 

EER oie For further information about these products, 

arp, gbtweiaht. please request our brochures covering the product 


glazing strip. in which you are particularly interested. 


Bearings, ideal vi HOWARD CLAYTON-WRIGHT LTD. 
WELLESBOURNE - WARWICKSHIRE - ENGLAND 


Tel.: Wellesbourne 316. "Grams: “Clatonrite Wellesbourne’. 


bration insulators, 
for high radial 
loadings, ‘and pos- & 
itive axial control. 


PRESSURE TESTED 


PROVED THIS NEW to 10,000 p.s.i. 


M.L. PIPE COUPLING WIDE TEMP. RANGE 
SYSTEM (No non-metallic parts) 


ING SIMPLE TO ASSEMBLE 
CUTS PIPE BENDING 


Seesstisrs Y New achievements in aircraft and missile propulsion—higher 
pressures—increased temperatures—demanded improved standards 

— in pipe couplings. From a long and rugged test programme this 
new M.L. system has emerged to provide the designer with a range 
of easily assembled couplings that will withstand pressures and 
temperatures previously unattainable—Now in production, data 
sheets on application. 


AVIATION COMPANY 


WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. 
Telephone: Littlewick Green 248. Telegrams: ‘ Emelair’ White Waltham. 


| 
— metal to metal con- 
saddle type, earthing 
or non-earthing. 
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“ MERHOIST ” high-loading truck ** MERLIFT” maintenance platforms. Model 10F Baggage 
combined with pallet trailers. Heights and capacities as required. 


‘DOWN TO EARTH’ 
SERVICE 


Since the early days of London Airport ninety per cent of the aircraft there 
have been towed by MERCURY Airtugs. As airliners have grown in size, 
so have our Airtugs, and now the powerful 160 L has gone into service for 
the sure, safe groundhandling of the air giants of today. 

This same long and close association with the “ down to earth” side of 
air transport has enabled us to develop a complete range of airport ground 
equipment which is unbeatable for practical efficiency. 


tractors and trailers. 


Maintenance Steps and Platforms of all 
types. 


ONE OF FOUR Mercury Airtug 160 L tractors supplied to 
B.O.A.C. for towing the BOEING 707 at London Airport. 


Water and Defuelling Bowsers. 
For full details of Design and Drawing-office facilities, 
Prototype and quantity production, 
telephone Gloucester 24451/2 or write to:— A—— 


Aik —— 
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ACRATORK torque spanners and setting 
rigs are approved for torque applications 
in the assembly and maintenance of 
Britain’s guided missiles. 


PRECISION TORQUE SPANNERS 


SPANNERS. Sixteen standard models provide for all loads 
from 4 0z./inches to 850 Ibs/feet. 

TEST RIGS. For checking and setting all types of torque 
spanners and wrenches. Five models cover all loads up to 
1,000 Ibs/feet. 


World Distributors: 


CORY BROTHERS & CO. LTD. 


Corys’ Buildings, Cardiff. Telephone: CARDIFF 3114! 


eof natural fligl | 
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42% MORE TAKEOFF THRUST, 
13% LESS FUEL CONSUMPTION 


with Pratt & Whitney Aircraft’s JT3D-1 Turbofan 


These remarkable performance qualities result from 
the incorporation of the turbofan principle in the 
famous, thoroughly proved JT3 (J-57) jet engine. 
The new engine handles 140% more air than the 
JT3, although basic twin-spool structure and aero- 
dynamics are essentially unchanged. Dry takeoff 
thrust increases from 12,000 pounds for the latest JT3 
turbojet to 17,000 pounds for the JT3D-1 turbofan. 
This has been accomplished by substituting two fan 
stages for the first three low compressor stages, enlarg- 
ing the third stage turbine and adding a fourth stage. 
The JT3 turbojet eygine can be converted to the 


turbofan configuration in an overhaul shop. Its in- 
creased thrust and efficiency greatly widen the range 
of installation possibilities. An intensive flight test 
program began during the summer. 

Already American Airlines has announced its fleet 
of Boeing 707s will be converted to the new turbofan 
engine. KLM has decided to use the turbofan in five 
of its 12 Douglas DC-8s now on order. 

Also available soon will be the new, smaller JTF-10 
turbofan engine for short and medium range trans- 
ports. This engine was recently selected by Douglas 
Aircraft to power its new DC-9 jet airliner. 


PRATT & WHITNEY AIRGRAFT 


Sole Foreign Distributor: 


United Aircraft Export Corporation, East Hartford, Conn., U.S.A. 
European Offices: 3/5 Warwick House St., London SW1, England. 
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Message to “Mods Bods” and their victims in the Purchasing Department:— 


Rapps—the U.K.’s leading Stockists of all metals to 
D.G.1./A.R.B. specifications — specialise in solving 
last-minute headaches, rush jobs and priority problems 


Leave it to us: it will leave us for you in record time 
And remember our large stocks: If you order production 
material from us, we will deliver to your schedule 

Sheet, Bar, Tube+Competitive prices. Willing Service 


L.17, L.16, SIC-H, L.59, L.60, L.6!1, DTD.634, DTD.606, 
HSIOWP, L.70, L.7I1, L.72, L.73, DTD.710, DTD.687, 
DTD.5010/40, L.34, L.44, NES, NE6, HEIOWP, HE30WP, 
DTD.423, 1.64, L.65, DTD.363, 1.54, L.55, L.56, L.62, 
L.63, HTIOW, HTIOWP etc. 

S.1, S.14, S.21, $.94/6, S.61, $.80, S.110, S$.510, S.5II, 
$.514, S.521 etc. 


LEO RAPP LIMITED 


Wimborne Avenue, Norwood Green, Southall, Middlesex 
Telephone : SOUthall 2322 (20 lines) 


This photograph shows a few examples of high-quality precision springs, 
made by Riley. Some were produced to customers own specifications, others 
were the result of recommendations by the Riley design and research department. 


SINCE 1821 


If you have any kind of spring problem, Riley will find the answer to it. 
(The diagram shows information required when ordering this type of spring.) 


There are no finer springs than Springs by 


ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE, Tel: ROCHDALE 2237 (Slines) Grams: ‘RILOSPRING’ ROCHDALE TELEX 
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To ensure complete comfort for the passengers 
and crews of transport airc raft during prolonged flight 
at high altitude, the relative humidity of the cabin air 
supply must be artificially increased. Outstanding in 
this respect among modern airliners are the Bristol 
‘Britannia’ and the De Havilland ‘Comet 4’, both of 
which rely for humidification on the lightweight (6.1 Ib) 
NORMALAIR Venturi Humidiher. 

Almost a System in Itself 

Apart from the humidifier, the only units needed 
to complete the installation are a water tank and a 
control valve. 

Ease of Installation 

The humidifier fits easily into the aircraft ducting, 
occupying little more space than the ducting it replaces. 
Straightforward Maintenance 

The small amount of routine maintenance required 


MALAIR >: 


THE AEROPLANE 
and ASTRONAUTICS 


Photograph by courtesy of B.O.A.C. 


can be quickly and easily carried out, without removing 
the humidifier from the ducting. 
Separate Water Supply Unnecessary 

The absence of complicated pumps and control 
equipment allows drinking water to be used ‘for 


humidification. 


EN GLAN D 


Europe’s largest and most experienced producers of aircraft cabin air conditioning systems and components 


NORMALAIR (CANADA) LTD., TORONTO 


NORMALAIR (AUSTRALIA) PTY., LTD., MELBOURNE 
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FLYING POWER... 


The power to shock a jet into life, electric power to 
make cockpit and cabin bright, power to keep the 
compass true and control sure . . . this is what we 
mean by flying power. From jet ignition to complete 
electric installations, AEI are supplying this flying 
power for today’s leading aircraft. 


Miniature Accelerometer 
type SA shown in 

actual size 

(weight approx. 1 oz.) 


ACCELEROMETER 


A.C. and D.C. motors and generators. : SWEMA Accelerometers type SA are 
Motor generating sets with electronic regulators. of the so-called “ un-bonded ” type 
with full-bridge. They are oil-damped 
and can be used for A.C. or 
D.C. Normally manufactured with 
full measuring range from +0.5 G 
to +500 G. Used as Accelerometers, 
Vibratometers and Inclinometers. 


@ high natural frequency 
@ low weight 
@ linear sensibility 


Also available: Displacement, Pressure and Temperature Transducers 


For further details write to: 
BRYANS AEROQUIPMENT LIMITED 


Specia'ists in precision measurement 
of pressure, temperature and speed. 


electrical equipment for aircraft Design and production facilities available 
for test equipment and multiple pane! 
* ASSOCIATED ELECTRICAL INDUSTRIES LIMITED building, including electrical and 
AIRCRAFT EQUIPMENT GROUP. electronic work. 


ASASA WILLOW LANE - MITCHAM JUNCTION - SURREY 
TELEPHONE: MITCHAM 5134 (5 lines) 


‘ 
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every aircraft requirement 
in piping and ducting... 


i Electrical thermocouple 


1 Steel Bellows assemblies 9 Flexible metallic assemblies 3 leads 


FLEXFLYTE 
Mechanically attached rigid 


5 Lightweight ducting G Swivel pipe couplings 7 Synthetic rubber flexible piping |B pune couplings. 


...including aircraft and missile 
Ground Support Equipment 


Full information on any of the above products is available on request from 


AVICA EQUIPMENT LIMITED 
Mark Road, Hemel Hempstead, Herts. 


Tel: Boxmore 4711 Cables: Avica Heme! Hempstead 


AVICA INTERNATIONAL 
| rue du Temple, Geneva, Switzerland 


\ ; 
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. tange of synthetic rubbers 

which are resistant to oil and 

petrol, heat, sunlight and ozone. 

They can be precision moulded 

into a wide variety of shapes 

and forms, and various degrees 

of hardness to meet “D.T.D.”, 
“C.S.”, “B.S.” and “K” specifications. 


Fabrics—asbestos, cotton, Nylon—coated with “‘Hallprene”’ 
synthetic rubbers produce sheetings and diaphragm materials 
of exceptional strength and stability. 


“HALLPRENE” has 
LOW TEMPERATURE FLEXIBILITY LOW COMPRESSION SET 


Write today for full details to :— 


OLDFIELD WORKS HAMPTON MIDDLESEX TELEPHONE MOLESEY 2180 
P.1534 


L. A. Rumbold and Co. Ltd. 
Kilburn, London, N.W.6 
Telephone : Maida Vale 7366-7-8 


DESIGNERS AND MANUFACTURERS 
OF 


AIRCRAFT SEATING 
COMBINING 
ECONOMY, COMFORT, STRENGTH, LIGHTNESS 


COMPLETE AIRCRAFT FURNISHING 
AND 


SOUNDPROOFING 


= 
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On the right is shown part of the Ps aa ey 
pleated paper ‘Micronic’ element ‘ 
PUROLATOR — 


can be supplied for all air- 
craft applications. Filtration 


PUROLATOR 
Metal-edge filters 4 


These metal filters pro- I 
vide edge filtration so that ea 
solid particles cannot be- 
come jammed in the 
spaces. Maintenance is 
thus made easy. The ele- 
ment is of robust con- 
struction and can resist a 
high differentia] pressures. 
Spacings ranging from 
‘001% to can be sup- 
plied with either high or 
low pressure casings. 

To the left of the filter is shown a 


portion of the metal-edge filter ele- 
ment, unwound to show construction 


ONE OF THE ‘ 
FILTERS = AUTOMOTIVE 


PRODUCTS GROUP am 


—from 5 microns upwards— 
can be provided according to 
requirements. A_ standard 
range of high and low 
pressure models is available 


and new designs can be pre- 


pared when necessary. 


Reed. Trade Marks: Purolator, Micron CATALOGUE OF PUROLATOR ‘MICRON 
AUTOMOTIVE PRODUCTS COMPANY LIMITED IC’ AND 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND METAL-EDGE FILTERS WILL BE SENT UPON REQUEST 


Graviner 
protection 


equipment 


is installed 
in the 


on 


= SR-N1 HOVERCRAFT 
= 


... first in airborne fire protection equipment 


GRAVINER - COLNBROOK SLOUGH - BUCKS Coinbrook 2345 
G47 


23 
ae 
| | 
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Control systems 


Universal joints 


Flexible pipe couplings > 7 


Ancillary equipment 


We design, develop and manu- 
factureaircraft control equipment, 
universal joints, flexible and self 
sealing coupling fasteners, gear 
boxes, maintenance equipment, 


standard parts, etc. 


AERO CONTROLS LTD. 


INDUSTRIAL ESTATE, WEEDON ROAD, NORTHAMPTON 
Telephone: Northampton 33131. 


INSTRUMENTS 


AIRSPEED AND OTHER INDICATORS 
FOR SERVICE, FLIGHT TRIALS, 
GROUND TEST, ETC. 


AUTOMATIC 
VOLTAGE 
REGULATORS 


Automatic voltage regulator 
ANEROID SWITCHES Type 50/51858 used in conjunc- 
tion with che 8.T.H. gene:a- 

Z tors on the Comet 4. 


PRESSURE 
{TRANSMITTERS FOR 
CORROSIVE FUELS, 
ETC. 
Pilot Type pase for 
dase valnge of che 
enerators. 


AIRSPEED CALIBRATORS Mk. 


(Full Formula) 
e 7 
R. W. MUNRO LTD 
BOUNDS GREEN, LONDON, N.11 SEWTON BROTHERS (DERBY) LIMITED 
Telephone: ENTerprice PHONE: DERBY 47676 (4 LINES) GRAMS : 


London Office: Imperial Buildings, 56 Kingsway, W.C. 2; 


' 
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Propeller De-leing— 


MICROGRAIN 


The provision of a hard metal section to protect delicate de-icing equipment has been a major problem to 
the Aircraft Industry for some time. MICROGRAIN nickel which is extremely hard and yet flexible is an 
answer to this problem and is now being fitted as a standard item on aircraft engine intakes. 

As an electroformed sheath, MICROGRAIN can, with its physical properties, claim to be superior to 
Stainless Steel in all respects. For example, at impact speeds of 5¢0 m.p.h. the sheaths show themselves 
to be highly resistant to damage and deformation by dust and stones, and furthermore in conditions of 
rain at 3 ins. per hour at the above speed, periods of 35 hours show no erosion taking place. 


DALIC 


Process of localised electrodeposition. This process is used throughout the Aircraft Industry for the 
re-zinc plating of damaged propeller blades. Rhodium plating of commutators is an additional function of 
this process. The advantag<s to be gained by Rhodium plating are that the metal has a low electrical 
resistance, is non-oxydizing and has a hardness of 5-600 Brinell and a lower coefficient of friction than that 
of copper oxide. The DALIC technique obviates the numerous difficulties experienced in bath plating a 
complete wound armature. 


METACHEMICAL PROCESSES LTD 


41/43 GATWICK ROAD, CRAWLEY, SUSSEX Tel: Crawley 25241 
21 HARROW ROAD, BOURNBROOK, BIRMINGHAM 29 Tel: Selly Oak 2556 


SBAC another success story for 


Once again, Zwicky provide convincing proof of leadership! At Farnborough, the 
all-round superiority of Zwicky equipment was clearly visible. 


“SEVERN” 10,000 galion Super REFUELLER 


This is an articulated vehicle, is capable of refuelling at 750 g.p.m. 
and is equipped with two hydraulic rewind hose reels. A 

unique feature of this vehicle is the very high weight of product 
to unladen weight ratio. The actual figure 2.221/1, comparing 
favourably with other refuellers generally 1/1 or less. 


RUNWAY SWEEPER/COLLECTOR 
A large number of Runway Sweeper/Collectors are currently 
being used by Civil and Military Authorities on aerodromes at 
home and overseas. The cleanliness of runways has become of 
paramount importance with the introduction of jet aircraft 
with their high cost of turbine repair. The Zwicky vehicle has 
been designed specifically for this purpose. 
It is capable of sweeping over 650,000 sq. ft. per hour, and can 
be completely controlled from the driver’s cab by one operator. 


lead the field in Zwicky Limited are currently manufacturing refuelling units up to 


Aerodrome 


Ground Equipment 
ZWICKY LTD - SLOUGH -BUCKS ~- Tel: Slough 21201-5 - Grams: Zwiklim, Slough 


10,000 gall. capacity. Also hydrant dispensers capable of fuelling up 
to 750 g.p.m. All these refuelling units incorporate Zwicky pressure 
controllers which are currently being manufactured as by-pass and 
restrictor types up to 6-in. bore size, and other proprietary equipment. 


| 
| 
| 
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galley 


NO LESS THAN 77 OF THE WORLD'S 
AIRLINES USE 
AIRBORNE GALLEY EQUIPMENT 


No-one else, anywhere in the world, supplies 
anything like as much aircraft catering 
equipment as does the G.E.C., indisputably 
the foremost company in this specialised field. 


THE GENERAL ELECTRIC COMPANY LIMITED, 


SEPTEMBER 18, 1959 


MAGNET HOUSE, KINGSWAY, LONDON, w.c.2. 


AIRMAX patented AXIAL FANS 


FOR LONGER LIFE IN HIGHER TEMPERATURES 


USED IN LEADING AIRCRAFT 


This 4” dia. fan illustrated has the unsurpassed performance 
of 155 c.f.m. at 4.1” s.w.g. and is available for D.C. and 
400c/s supplies. 


The AIRMAX range extends from models of only 1” diameter. 
A.1.D. and A.R.B. approved 


A.K. FANS LTD. 


20 UPPER PARK ROAD, N.W.3 
Tel.: PRimrose 5969 


PICTORIAL 
REVIEW (No. 3) 


For the third year in succession, the best 

and most striking photographs to have appeared 
in THE AEROPLANE during the past twelve 

months are gathered together within the covers of 
one book, to form a brilliant pictorial record 

ot aeronautical progress. 


10s. 6d. net or by post 11s. 7d. from the Publishers 
TEMPLE PRESS BOOKS 
Bowling Green Lane, London, E.C.1 


REATING 
~~ UPHOLSTERY & 
FOAM RUBBER & MOULDED H FILINGS. 
“ KARGO-PAK” FREIGHT CONTAINER | 
GER SAFETY BELTS~ 


custany 


THE LEADING SPECIALISTS 


NSDALE ROAD, LONDON, 


TELEPMONE BAYSWATER 6262/5 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week’ sue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—10d. per word (minimum 12 words 10/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-12-6 per single column inch. Centred lines 
£1. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
Astronautics,"” Bowling Green Lane, London, 
E.C.1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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AIRCRAFT FOR SALE 
W. S. SHAcKLETON, TD.. 


EUROPE’S LEADING AIRCRAFT BROKERS 


OFFER A SELECTION OF AIRLINE AND 
EXECUTIVE AIRCRAFT 
VRO 19 This aircraft has just finished an 


experimental test programme Offers required 
EECH BONANZA Oners with nil hour engines 
and propellers, renewed C of A ana tree 
delivery to the United Kingdom, £3,250 

ESSNA 310 Based in Europe, well maintained 
ad in good céndition, comprehensive radio, 

6.750 

ONVAIR 240 Two available, one owner since 
new, 40 seats, $200,000 

OUGLAS DC-3 passenger aircraft offered for 
immed.ate delivery, £20,000. 

OUGLAS DC- 50-seat pospenaer aircraft, cur- 
rently in airline service, $130,000 

OUGLAS DC-6 immediate delivery, ex-airline 
service, 54-seat interior, $400,000 

RUMMAN GOOSE is not often that we 
have one of these aircraft available and we seck 

offers on behalf of the owners 

IPER COMANCHE 250 Low- pomed aircraft, 
offer for immediate delivery, £7 

ICKERS VIKING, 36-seat airline “abet with 
freight door and floor Offers required 


175 PICCADILLY, LONDON, W.1 


Phone, Hyde Park 2448-9 

Cable: Shackhud, London 500-19 
USTER 5, 117 hours since new, starter, C. of A 
overhaul from date of sale, £1,675 or reasonable 
offer Universal Fiying Services, Lid., Fair Oaks 

Aerodrome, Chobham. Surrey Chobham 375 
500-8868 
USTER AUTOCRAT, privately owned, Auster 


maintained, has blind flying pancl, metal pro- 
pelicr, sea s.arter, .irrus Minor 2A engine, new C. of 
A., inspect at Auster Aircraft Works at Rearsby now, 
accept about £1,400. 00-x9127 


DH89A, completely overhauled, seven 
passenger scats Box A997 care of THe 
AEROPLANE AND ASTRONAUTICS 500-8874 

‘OR sale or long-term charter, three Viscount 

761D aircraft with Rolls-Royce Dart 510, com- 
plete C. of new engines and propellers and 
sufficient aircraft spares Best offers invited Apply, 
Union of Burma Airways Board, 104 Strand Rd., 
Rangoon, Burma 500-8 


Croydon 5151 


R®” LASONS for Tiger Moths 
222-708 


y 
four seats, 
Box A0ol, 
NAUTICS 


Lycoming. 
navigation 
care of THe 


starter, blind-flying panel, 

lights, best offer —— 

AEROPLANE AND AsT 
500- 19420 


| 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 
OUGLAS D.C.3 passenger-cargo convertible, 
hours, S.M.O.H 
DC6 just completed major 


cargo 


airframe 
overhaul, 
ONVAIR 440 Fiect available from $325,000 each 


Heondi Mk. 1B. full airline standard, 
condition. all offers considered 
Several available at most attractive prices 


excellent 


AND FOR THE PRIVATE AND BUSINESS PILOT 


OONEY Mk. 20 Series, Americas most attra tive 
advanced and reasonably priced 4-seat executive 
aircraft: now available for jemonstration 
LSO available Used Cessna Piper and Beach 
aircraft of all tv-es, plus many attractive offers 
of British light aircraft 
erms gadly arranged, 
e contact:— 
RAVELAIR, LTD., 


and for full details 


115 Oxford St., London. W.1 


Phone, Gerrard 3382 500-18 


Telephone ETWALt 323 
At present, we offer for sale an 


AUSTER J5 AIGLET 


and a 


IMILES GEMINI 3a 


each very comprehensively 
equipped and available for 
immediate delivery. 
Details are available from our 
Derby offices. 
* 


In either case a Chipmunk might 
be considered in part-exchange. 


LONDON OFFICE: Tei- ABBey 2345 
78 BUCKINGHAM GATE; S.W.! 


PIAGGIO EXECUTIVES 


THE SIX/EIGHT SEATER P.166, THE P.136-L 

AMPHIBIAN AND THE AEROBATIC P.149-D 

CAN BE IMPORTED ON AN OPEN GENERAL 

LICENCE WITHOUT DOLLAR WORRIES. 
Ask your dealer, or Write 


Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts. 


DCOL 


THE (Regd. Mark) 
ELECTRONIC 
inousties SOLDERING EQUIPMENT 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
_ ILLUSTRATED 
Bit Model 
= | (Cat: No. 70) 
MANUFACTURED 
IN ALL i 
VOLT RANGES 


DESIGNED FOR 


PROTECTING 
CONTINUAL USE SHIELD 
ON BENCHLINE (Cat: Ne. 68) 


ASSEMBLY 


British & Foreign 
Patents 
Reg. Designs etc. 


Catalogues from Head Office, Sales & Service 


ADCOLA PRODUCTS LTD. 


GAUDEN ROAD, CLAPHAM HIGH STREET, 


LONDON SW4 
Telephones: MACaulay 3101 & 4272 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


“ The Aeroplane and Astronautics.” Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desirin 
to have replies sent care of “ The Aeroplane 
Astronautics,"” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOQOO, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1. 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 


errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry. Telephone: 


Coventry 62464. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 


Glasgow Telephone: Glasgow Central 1413. 
UNDAS, 
R. K. D 
AUTUMN IN NEW YORK (WITH US), 
OR all potential customers of American light 
planes, why not take advantage of an autumn 
urip to New York at our expense. Remember, autumn 
prices are the lowes and autumn shipp.ng rates at 
lowest also Our New York manager will take care 
to give every ass.stance to you dur.mg your stay 
D' LIVERED U K 
. 


AND 


OF A, 


ESSNA: 120, 1947, 1,150 total, 
600 $.m.o.h £1,730; 4, 
engine ADI £2,400 ‘ hr 
Omnigator, £3,785; 175, 1958, 263 br. total, Super- 
homer, £3,950; 180, 1955, 700 hr. total, ADF, Omni- 
gator, £3,495 182, 1958, Skylane, 242 tota: hr., 
£4 225 
R K. DUNDAS, LTD., Dundas House, 59 Saint 
« James's S mndon. Phon:, Hyde 
3717. Cables, Dundas P.ccy, London.” $v0-1111 
ESSNA 195, two of these aircraft and spares, 


£10,000. Box A984, care of THE ARKOPLANE AND 
ASTRONAUTICS 500-2 
IPSY Belfair for sale. Very low hours from new. 
Full dual, 3 g.p.h., 100 m.p.h. cruise, acrobatic, 
10 months of new permit to fly to run. Completely 


rebui.t tnis Spring and reskinned, woodwork made 
perfect, new undercarriage fitted with new differential 
braking system, new tyres and tailwheecl. With 

without brand-new American “ Aero Ear’ 22-channel 


Offers to Daedalus Flying Group, 
Blackfriars 7407 
500-17 


Aircraft Wanted 
aircraft, aluminium and stainless  stecl, 
required Lowton Metals, Ltd., Lowtor 
near Warrington. Leigh 1444-5 
zzz-7il 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


radio and batteries 
Cromford House, Manchester, 4. 


CRAP 
urgently 
Saint Mary's, 


OMPONENTS, spares and instruments for all 
aircraft and engines. A.R.B. released. Airtrade, 
Lid., Croydon Airport. Phone, Croydon 0643. 
OLLASONS for Tiger Moth and Gipsy engine 
spares Croydon 5151. zzz-709 
EPAIRCRAFT, LTD., The Common, Cranleigh, 
Surrey (Cranleigh 536.) For instrument and 
autopilot overhauls zzz-701 


HILLIPS AND WHITE, LTD. 


FFER from stock a comprehensive range of new 
spares and components for the following engines: 
HEETAH IX, X and de Havilland ipsy. 
Major and Queen scries. 
NSTRUMENTS and instrument parts, navigational 
equipment electrical components and aircraft 
spares are also available from stock. 
6 QUEENS GARDENS, London, W.2. Phone, 
Ambassador 8651, 2764. Cables, “ Gyrair 
London.” 272-670 
HE REGIONAL AIR TRADING CO., Croydon 


Rapide spares of every descript 


Airport, for > 
zzz-714 


Phone, Croydon 8521 


OLLASONS are » 


cialists in the overhaul B} all 
Gipsy engines 710 


roydon 515i. 


IRFRAME spares for Dakotas. Harvards, Piper 
Cub, Fairchilds, Argus, Beechcraft D-17S 
Mosquito, Spitfire. Firefly Engine spares for Pratt 
& Whitvey Armetrong Siddeley, Lycoming, etc. 
Access« and instruments for all typer of aircraft. 
J. WALTER, LTD., The Drive, Horley, Surrey. 

« Phone Horley 1420 and 4294, S bles, 
““Cubeng, Horley.” 00-11 


IGER Moth spares, fyi ing wires, legs, 
wings, propellers, blind-flying 
(London), Lid., Croydon Airport. Cro 9095777. 500-15 


| 

| | _ 


THE AEROPLANE 

end ASTRONAUTICS 
LICOPTER L.D.. offer their 
— for all charter 96 Piccadilly 
WA. Gro 5495-6, 


APPOINTMENTS BUREAUX 


CLOTHING 
R.A. uniforms for 


sale, and 
isher’s, 86-88 "Welling: 
St, Woolwich Phone, 1055. Kit also pur 


zzz-707 
CONSULTANTS 


a IN (CONSULTANTS), LTD., 7 
R. own ‘Phase, oh Phone 5811. 


CRASH TENDERS 


ARGADS. foam crash tender, second- 
hand. drive, pump and 

000 gallons minw 
yr AsTrRo- 


A954, care of THe 


NAUTICS. 500-7 
ELECTRICAL EQUIPMENT 
“Vari Drive” Testometers, two for sale. 
U.S. Model OTBD, powered by 15 hp. 21 
440-4. S-phase clectric motor. Burleigh, Alpine 
Works, Empire Way, Wembicy Phone, Wem 
1900. 
fiex* crack detector, 
Works, Empire ay, em 
Phone Wembiecy 1900. 500- 


ENGINES AND ENGINE SPARES 
Maton, Mk. 


Hers for most types of light aircraft. Mitchell 
Lid., The Aijrport, Portsmouth. Phone 
717641. -689 


HIRE AND CHARTER 


for hire or charter. A. J. Whittemore 


(Aeradio), Lid., Croydon Airport, 
Wayf for Barehull c 
RISTOL 170 ay sy 48 coats, cr would 


pasrenger or freight, . 

side ith crew, long-terms preferred. Anply 
Shortcut Aviation, Ltd.. Godstone Rd., 
Surrey. Phone, Uplands 821! 500-10 


NOTICES 


UNCIL 
to operate scheduled air 
services: — 

FROM DON EVERALL (AVIATION), LTD., OF 


7 f an 
APPLICATION the U.K. imersal 


between 
the 


only)-Guernsey (opt )-Jersey at 
one return 

weekly on Saturdays. 

ts weekly on Fridays and two 

ly on Saturdays during July and 


one return flight 
to two return fii 
return flights 

August cach year. 


FROM SILVER CITY AIRWAYS. LTD. OF 
62 BROMPTON ROAD, LONDON, S.W.3:— 


TON No. 2219/2 or an amendment to 
gy oval of the seasonal Normal 
are authorized to 
akota and Heron air- 


~ 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aiuminium 
and Mag- 
nesium. Also 
in Stainiess 
Stee! and 
Bronze. 


Whitworth 
Unified. 


MANUFACTURING CO. (1/938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: CIRCLE’ BATH 


aas 
APPROVED 


C47 -DC3 Specialists 


1. A.N. Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 

2 Main Wheels complete, Wheel and 
Brake Spares 

3. Pumps, iy Generators, Tacho 
Generators, Vibrators 

4. Eng:ne Mounts, Bolts, Bushes, Sand- 

= 

. Anti-drag ings 

Assemlies and Spares 

6. Hydraulic Regulators, Selectors, 
Retracting and Compensating Jacks 


BLACKBUSHE AIRPORT CAMBERLEY 
SURREY TELEPHONE 


AMBERLEY (600 EXT 31 & 310 


ights weckly 
September cach year until September 30, 1965, and 
which they have previously applied to operate at 
a frequency of four return flights weekly from May 
year, so as now to enable them 


operat iso during the period November to 
frequency of three return 


applications will be 
1 under the Terms of Keferenc o them 
by the Minister of Civil Aviation on July iM 1952. 
representations or objections with regard to 
these applications must be made in writing stating 
the reasons and must reach the Council within 14 days 
of the dat date. of this advertisement, addressed to the 

Secretary, Air Transport Advisory Council, 3 Dean 
Yard, London, $.W.1, from whom further details of 
the applications may be obtained. When an objection 
is made to an application by another air transport 
company on the grounds that € 
. their 


eee. if not already submitted to the Council, 
reach them within the period allowed for the 


of representations or objections 


PACKING AND SHIPPING 


R AND J. PARK. LTD., 143-9 Fen hurch 
+ E.C.3. Phone, Mansion House Official 
packers and shippers to the aircraft industry. a 
RADIO AND RADAR 
PERRY Zero reader, Type ZL! selectors, 
panels. flight 
hree complete installations in stock. A. 5 Whittemore 
(acredion Lrd.. Croydon Airport, Surrey. zz2-684 
TRI2D, STR9Z, and most other British 
an V.H.F. R/T equipment always in 
stock R.B.- design installations, imo any 
of rs A. J. Whittemore (Acradio), Lid. 
Cfoydon Airport, Surrey 722-685 


Air Traffic Control Officers 


MINISTRY OF TRANSPORT 
AND CIVIL AVIATION 


Age 23 to 35. Good education and 
recent aircrew or air traffic control 
experience essential. Salaries : while 
training £700 to £1,005 according to 
age; when fully trained according to 
age and station approx. £860 at age 
25 ; £1,035 at age 30 or over rising to 
£1,395. Promotion prospects. Write 
for further particulars and application 
form to M.T.C.A. (ESB1/ATCO), 
Berkeley Square House, London, W.1, 
or to the Civil Service Commission 
(No. 4904/59), Burlington Gardens, 
W.1. 
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SITUATIONS VACANT 


F.R.Ac.S., A. A.M.1.Mech.E., etc. on 
“No Pass, no fee" % successes. 
For details of exams ond con courses in all bran hes of 
q write for —free. B.I.E.T 
(Dept. 703), 29 Wright's ‘Lane. 8 


= Traffic Controller required. Would suit ex- 
A.F. approach controller, must have M.T.C.A. 
Sonthesne of competency. Write, stating age, experi- 


ence, ¢tc.. to Personnel Officer, Field Aircraft Ser- 
vices, Ltd.. The Aerodrome, Burton on the Wolds. 
nr. Loughborough, Leics. 501-8872 


engineers required for employ- 
men overseas contracts. Apply, 
Helicopters, Henstridge Ac Acrodrome, 


Minimum 3 years’ experience plus 
H.N.C. Western Stressmen’s Registry, 39 Western 
Gardens, London, W.5. 502-8871 


ACANCY exists for a chief flying instructor with 
current commercial licence and Royal Aero Club 
Observers certificate. R.A.F. approval for cadet train- 
ing desirable. Attractive salary offered to men between 
7 and 45 years. Box A995, care of TH: 

500-8869 


ages 
AEROPLANE AND ASTRONAUTICS. 886 


TOREKEEPER. 


ARTHUR BRAY, LTD., 

AND ITS ASSOCIATED COMPANY, 
MARINE POWER (POOLE), LTD. 
MARINE ENGINEERS AND DISTRIBUTORS OF 
AMERICAN, BRITISH AND CONTINENTAL 
POWER CRAFT AND MARINE ENGINES, 
REQUIRE AN 


EXPERIENCED TOREKEEPER. 


AGE 30/40, 
TO TAKE CHARGE OF THEIR EXPANDING 
SPARE PARTS DEPARTMENT. 


GOOD WAGES, WORKING CONDITIONS AND 
PROSPECTS OF PROMOTION 
FULL DETAILS TO:— 
MANAGING DIRECTOR, 
L™- 
WEST QUAY ROAD, 


POOLE, DORSET. 500-3 


Salary: £639-£792 
pen on "qualifications and experience “Age 

: ie 35 years. Essential: exverience as member 
aircrew or experience in military flying contro! 
or in civil air traffic control or certain otner kinds 
of experience. Application forms. etc., from Secre- 
tary, Civil Service Commission, 45 Upper O'’Conne!! 
St... Dublin. Latest date for seceiving 
application forms October 13, 195 500-6 


T= IMPERIAL ETHIOPIAN AIR FORCE requires 
three Telecommunications Teachers. The teach- 
ing will be of a standard approximately equivalent to 
that of the Technician Certificate 
the City and Gu London Institute, and 
speucants should have "reaching experience to this 
i¢ work will involve servicing of various 
i of telecommunications equipment, both airborne 
and ground used in aviation. 
Sugceeerut applicants will be required to sign a 
three-year contract with the 1.E.A.F A yearly 
salary of Eth.$9,000/10,000 net will be paid (£1 =E$7) 
Also first class air-fares for up to three adults wi'l be 
both to and from Ethiopia and a European 
urnished, rent-free house will be provi 
HE accommodation is near to the Air Force 
Station at Debre Zeit. about 30 miles from Addis 
or in Asmara. In both cases are facilities 
for swimming, horse-riding. tennis and other 
available close to the residential area. T 
small European community of English, 
Americans, etc. 
PPLICATION forms may be obtained from the 
sihopien Embassy, 17 Prince’s Gate, London 
S.W.7, and should be returned to this address with 
three references and testimonials before October 30, 
1959. Suitably qnaiiind applicants wil be interviewed 
at the Embassy 500-1 


LLAND Amari. L™- 


Hs, the following immediate staff vacancies at 

their Chilbolton (Andover), Airfield. Electrica! 

experienced in modern jet aircraft electrical 
instrumentation systems. 

Engineer essentially experienced in 


sports 
re is a 
Swedes, 


ht test applications of telemetry and strain 
gauging. Excellent conditions of emp'oyment, welfare 
facilities. Applications should be addressed to:— 
E Personnel Manager, rae Aircraft, Ltd 
Hamble, Hants. Phone $00-4 
Vacancy will arise shortly for someone canable 


of lecturing on navigation subjects to commercia! 
licence standards. but who is also prepared to act 
as a flying club secretary and relief controller. The 
salary offered is small. but the work is interesting and 


the right man It would 


the post permanent for 
possibly suit an ex-R.A.F. holding a pen- 
sion. Box A002, care AEROPLANE AND 


ASTRONAUTICS 500-14 
SITUATIONS WANTED 


Aine Pilot (12,000 hrs.) currently employed by 
Eas’e Airline as Dakota Captain (6,000 hrs.). 
secks new position. air or ground. when present con- 
tract expires in October. Willing to go anywhere 
International experience on Constellations and others 
Senior Check Captain on Dakotas Flight Nat 
licence, not current. Australian. adaptable. Available 
early November. Please reply to Box A994, care of 
THE A®ROPLANE AND ASTRONAUTICS 502-8873 


ILOT, British. 5.000 hours, current A.L.T.P.. 

DC3' Viscount Group I, 7 years airline experience 
requires position home or a Box care of 
AEROPLANE AND ASTRONAU TICS. 500-x9422 


yee 
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AERONAUTICAL 
to. 
_ 
VACANCIES for Air Traffic Contro! Officers, Grade 
Itl_in_ the Department of Transport and Power. 
Her 
which they are authorized Operace 
. Birmingham or eicester a 
istands until December 31, 1959, so as 
rx to extend the period of approval for seven years 
until December 1966, and to enable the company 
- to operate with DC-3 aircraft from May to 
ne September cach year on the route (a) Birmingham- 
wernsey (opt.)-Jersey and (b) Coventry-Birmingham 
flig F 
500-5 
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TUITION 


XETER AIRPORT, LTD. Courses for Commercial 
Pilot's Licence, from £625; Private Pilot’s Licence 
from £101 5s. Contract rate solo flying Austers 
and Tigers, £2 i7s . pe r.; norma! dual/solo 
rates, £3 7s. 6d. per hr.: twin conversions, £6 12s 


per hr.; Chipmunk, £5 5s. per hr.; Messenger, 
£4 18. 6d per hr Limited accommodation 
£5 15s. 6d. per week. Exeter Airport, Exeter 
Phone 67433 222-705 


IVIL pilot-navigator licences 


VIGATION, LTD., provide full-time or postal 

tuition or a combination of either of these 
methods to suit individual requirements for the above 
licences. Classroom instruction can be provided for 
AR B. Gene a., certain spe inc types and performame 
schedule examination. Link Training Department at 
Moaarca 

full details apply to the Principal, 


VIGATION, TD., 
30 CENTRAL CHAMBERS, 
EALING BROADWAY, 
LONDON, W.5. 
Phone, Ealing 8949. 


222-699 


EARN to fly, £32 instructors’ licences and instru- 

ment flying for £4 per hour; night flying £5 
per hour Residence 6 gns. weekly Approved 
M.T.C.A. Private Pilot's Licence course Specialized 
course for Commercial Liceme. Wiltshire 
School for Flying, Lid., Thruxton Acrodrome 
(Andover Junction 1 15 min. from Waterloo), 
ts. 222-700 


LYMOUTH. Ideal training area in holiday dis- 

trict for commercial and training Tiger 
and Auster, £3 7s per hr Contract _ rate 
£2 17s. 6d. solo Chipmunks for advanced flying 
£5 5s. Night flying availabie. Individual tuxion with 
gyices study Plymouth Aijirport, Crownhill 
lymouth 72752 2zz-704 


AMBRIDGE AERO CLUB M.T.C.A.-approved 
Private pilot’s licence course, 30 hours, £3 10s 
Pz hour; D4 ink Trainer for radio campass and 


vying, £4 10s. per hour; Auster J.I.N., £3 15s. per 
hour, dual and solo. No fees or subs.riptions. Club 
operates on all days, in.luding week-ends The 
Aerodrome, Newmarket Rd., Cambridge. Phone 
$6291 z2zz- 


ONDON SCHOOL OF AIR _ NAVIGATION, 

approved by Ministry for Commercial and 
I/Rating Personal coaching establishment, “ the 
key of success *’ for all private and pro.ess.onal pilot 
and navigator qualifications, “refresher courses,”’ 
home-<«tudy excellent alternative, type ratings, per- 
forman:¢, Link and procedures, R 7 flying training 
Officially appointed by H.M. Services for correspond- 
ence scheme—refer Education Offier, or direct, 33 
Square, Knightsbridge, London, S.W.3. Ken 
22 


IRWAYS AERO ASSOCIATIONS, LTD., Biggin 

Hill M.T.C.A. approved P.P.L., C.P.L., I/R 
courses, Chipmunk, Aiglet, Proctor and twin-engined 
Super Acro. Competitive contract rates. Biggin Hill 
(BN9) 2735. 511-8875 


A S Offers ab initio or refresher flying/ 
technical training for C.P./L.R.. A.T.P 
and Group “A” erformance Rating For details. 
apply The Commandant, Air Service Training, Ltd., 
amble, Southampton Phone, Hamble 

INK instruction to instrument rating standard 

D.4 available at 25s. per hour at 5 
Green Line 705 from Victoria or Bromley South 
Maitiand Air Charters, Ltd Phone, Biggin Hill 
2277. 


503-1299 
CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hill. 
Tiger, Hornet and Leopard Moths, Chipmunk and 
Prentice. Green Line 705 direct in one hour from 
London. Biggin Hill 2255 500-0694 


BOOKS AND PUBLICATIONS 
HE “POWER AND SPEED” SERIES FOR 

BOYS * Aircraft and Air Power,” by F. G 
Swanborough. of THE AEROPLANE AND ASTRONAUTICS, 
has been written for intelligent boys between the ages 
of 10 and 16. The author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific aids and missiles. Other titles in this series 
are Moto-cars’’ “ Locomotives “Ships and 
Shipbuilding.” Illustrated, 112 pages, 10s. 6d. net 
fr booksellers, or lls. Sd. by post from the pub- 
lishers, Temple Press Lmiited, Bowling Green Lane, 
London, E.C.1 

RINCIPLES OF HELICOPTER ENGINEERING, 

by Ja ob Shapiro. This comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of present knowledge in the field. Illustrated. 448 
pages, 556. net from booksellers, or 56s. 9d. by post 
from the publishers. Temple Press Limited, Bowling 
Green Lane, London, E.C.1 zzz 
= HE AEROPLANE” PICTORIAL. REVIEW 

(No. 3) Compiled by the siaff of Tne 
AEROPLANE AND ASTRONAUTICS. This is the third 
annual miscellany of illustrations t appear in 

AEROPLANE AND ASTRONAUTICS. and covers 
highlights of aviation for the year ending autumn, 
1958. Over 250 illustrations, 128 pages, 10s. 6d. net 
from booksel'ers. or Ils by 
lishers, Temple Press Limited, Bowling Green Lane, 
London. E.C.1 222 


_ HE AEROPLANE” DIRECTORY OF BRITISH 
SVIATION,. 1959. Incorporating “ Who's Who 

in British Aviation.” The current editon of ‘4's 
establ shed annual reference work provides a complete 
and up-to-date guide to Service and Civil Aviation 
throughout the British Commonwealth. Contains full 
particulars of United Kingdom and Commonwealth 
Air Forces. Ministries, Organizations, Airlines, Indus- 
tries Flying Clubs and Aerodromes and a 
Biographical Section with over 1,650 entries 648 
pages, price 30s. from booksellers. or 31s. 6d. by 
t from the publishers Te™ple Press Limited. 
wling Green Lane, London, E.C.1. zzz 
NTERPLANETARY FLIGHT (3rd Impression), by 
Arthur C. Clarke. Describes the problems to be 
solved before space travel becomes a reality and the 
form rockets and spaceships may take Illustrated, 


169 pages. 9. 6d. net from booksellers, or 10s. 2d 
by post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.! 
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WEAPONS 


Due to expansion, A. V. ROE & CO. LTD., offer attractive employment for 
Physicists, Engineers or Mathematicians in the following Groups of the Company’s 
Weapons Research Division at Woodford, Cheshire. 


AEROPHYSICS GROUP 


which is engaged on problems associated with aerodynamic heating of supersonic and hypersonic 
vehicles. Vacancies in a section concerned with theoretical studies at the following levels : 


1 Honours Degree (or equivalent) with some experience in heat transfer work and ability to lead a 


small team. 


9 Intermediate Grade, suitable for applicants of degree or H.N.C. standard, who wish to gain 


experience in this interesting field. 


Modern computing aids are available and the work is supported by Jaboratory and free flight experiments. 


TRIALS ANALYSIS GROUP 


Two senior vacancies exist within the Group. Successful applicants will be responsible for sections con- 
cerned with the flight behaviour of automatic pilots and propulsion systems and with supersonic 
aerodynamics. They will have access to a large electronic computer on the premises. 


The work is of high standard and would probably be attractive to graduates between 25 and 30 years of 
age, with a suitable honours degree, and with some years’ experience in a relevant field. 


The Division is situated at Woodford, Cheshire, in country surroundings near the Derbyshire hills, is 
well served by main route buses and is close to housing and shops. 


Applications, quoting reference number R.154/A should be addressed to 
THE CHIEF ENGINEER 
A. V. ROE & CO. LTD., Woodford Aerodrome, Cheshire. 


GUARANTEED R.L.A. 


LAMINATED ALUMINIUM 


USED ON MOST IMPORTANT AIRCRAFT 


ALD. & ARB. 
BS. ATTEWELL & SONS LTD. 
IVER BUCKINGHAMSHIRE 


AIR PARTS For tutty approves 
LIMITED AGS: & AN. hardware, 


403 Caledonian ra, service, enormous 
London, N.7 


range. Stock lists available. 
Tel.: North 5018-9 
Cables : Aircaly, Overseas enquiries 
London N.7 welcome. 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK USTS 
CLAUDE RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.é6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


a, PERFECT 

( PRECISION 

AIRCRAFT 

TO B.S. SPECIFICATION 2 SP.47 
Cc 


ROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 23556 


BOEING B17G FLYING FORTRESSES 
DOUGLAS B26 BOSTONS 
NORTH AMERICAN B25 MITCHELLS 


Also available: 


AND MANY OTHERS. 


G. R. BOARD & ASSOCIATES 

SUPPLIERS OF MILITARY AND TRANSPORT AIRPLANES THROUGHOUT THE WORLD 
OFFER 

TWIN BEECHCRAFT EXPEDITERS C45F, G & H (188 & D) 


NORTH AMERICAN AT6 HARVARD TRAINERS 
NORTH AMERICAN T28 PRE-JET TRAINERS 


FAIRCHILD PACKETS, CURTISS COMMANDOS, CONVAIRS, 
CATALINAS, F4U CORSAIRS TBM AVENGERS, F&F BEARCATS, P51 MUSTANGS 


Most currencies accepted. Delivery arranged. 


A DIVISION OF 
AMERICAN COMPRESSED STEEL INC. 
900 East Front Street, Cincinnati, Ohio, U.S.A. 


from $ 8,500.00 
from $12,000.00 
from $ 4,500.00 
from $ 4,750.00 
Discount for quantity 
Discount for quantity 


|| 
— | 
| 
| 
| 
| 
| 
| 
| 


THE AEROPLANE 
and ASTRONAUTICS 


Viking, Consul and Bristol 
Aero Engine Spares 
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Books and Publications Wanted 
aviation airship wanted by world’s 
aeronautical literature. Cash by 
return of post. Stuart. Fairlight Hall, Hastings. ne 


BRAND NEW AND RELEASED 

PRICES SENT ON REQUEST 

Having acquired all British West Indian Air- 
ways and Central African Airways spares, 

we can offer delivery of most components 

ex stock at extremely competitive prices. 


AIRLINE AIR SPARES LID. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 
Telephone : Telex 
ROCHFORD (Essex) 56881-2-3 1943 
For A.O.G. services after office hours : 


Mr. Edwards, Southend 47828 ; 
ir. Noble, Southend 43863. 


HE BRITISH AIRLINE 


T 
PILOTS ASSOCIATION 
81 New Road,Harlington, Middx. Tel. HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Memie ship, 
please write to General Secretary. 


E. D. WYNN & CO. 


(AIRCRAFT) LTD. 


| ELECTRICAL 
Staverton Aerodrome, Gloucester 
Telephone : CHURCHDOWN 3264 
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HUNTING AIRCRAFT LIMITED 


for the Aerodynamics Department 
Performance Engineers 


Project Aerodynamicists 
Stability and Control 
Specialists 


Contributory Pension and Life Assurance 
Scheme 


Applications, giving tull details of qualifications, 
experience, age and salary required and quoting 
ref. H.A.L./90/7, should be forwarded to :— 
The Personne! Manager, 
Hunting Aircraft Limited 
Luton Airport 
Beds. 


Rubbaglex Sheeting Impervious to 
is processed on 100% Aromatic Hydro -RUBBAGLAS 


pure glass cloth, has Carbons. Highly : 

strength, is rot proo Gaskets, Washers, Rie 

and combines flex- Jointings, Dia- ABFORD HO 
ibility and resiliency phragms, i 1S WILTON 

with non-stretching also Floating Root 
properties. Tank Seals, etc. LONDON'’S.' 


VICTORIA 6501 
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We at Teddington Aircraft Controls are greatly encouraged by 
the interest which our various products have aroused during 
the Farnborough Exhibition and Flying Display. 

We would like to thank all those who were able to visit us, for 
doing so, and cordially invite any enquiries arising from our 
displays at the show. 


TEDDINGTON AIRCRAFT CONTROLS LTD- MERTHYR TYDFIL+ SOUTH WALES. Tel. Merthyr Tydiii 3201 
London Office: COLNBROOK BY-PASS + WEST DRAYTON + MIDDLESEX + Tel. Colnbrook 2202/3/4 


| 
eddington at 
| of / 
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The Indian Government has chosen the military version of 
the Avro 748— Hawker Siddeley’s new turboprop feeder-line 
aircraft—as replacement for the air force’s Dakota fleet. 
The Avro 748 is the ideal aircraft with which civil and 


military operators can advantageously replace their existing 
piston-engined equipment on short to medium range routes. 


HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1 
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